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SPECIAL REDUCED RATES 


EIGHTH ANNUAL TOUR PROGRAM-1972 


This unique program of tours is offered 
to alumni of Harvard, Yale, Princeton, 
Cornell, Dartmouth, Univ. of 
Pennsylvania and certain other distin¬ 
guished universities and to members of 
their families. The tours are based on spe¬ 
cial reduced air fares which offer savings 
of hundreds of dollars on air travel. These 
special fares, which apply to regular jet 
flights of the major scheduled airlines but 
which are usually available only to groups 
and in conjunction with a qualified tour, 
are as much as $500 less than the regular 
air fare. Special rates have also been ob¬ 
tained from hotels and sightseeing com¬ 
panies. 

The tour program covers areas where 
those who might otherwise prefer to travel 
independently will find it advantageous to 
travel with a group. The itineraries have 
been carefully constructed to combine the 
freedom of individual travel with the con¬ 
venience and savings of group travel. 
There is an avoidance of regimentation 
and an emphasis on leisure time, while a 
comprehensive program of sightseeing en¬ 
sures a visit to all major points of interest. 
Hotel reservations are made as much as a 
year and a half in advance to ensure the 
finest in accommodations. 


EAST AFRICA 

22 DAYS $1699 

A luxury “safari” to the great national 
parks and game reserves of Uganda, Kenya 
and Tanzania. The carefully planned itin¬ 
erary offers an exciting combination of 
East Africa’s spectacular wildlife and 
breathtaking natural scenery: great herds 
of elephant and a launch trip through 
hippo and crocodile in MURCHISON 
FALLS NATIONAL PARK; multitudes of 
lion and other plains game in the famed 
SERENCETI PLAINS and the MASAI- 
MARA RESERVE: the spectacular con¬ 
centration of wildlife in the NGORON- 
GORO CRATER; tree-climbing lions 
around the shores of LAKE MANYARA; 
the AMBOSELI RESERVE, where big 
game can be photographed against the 
towering backdrop of snow-clad Mt. Kili¬ 
manjaro; and the majestic wilds of TSAVO 
PARK, famed for its elephant and lion as 
well as its unusual Mzima Springs. Also in¬ 
cluded are a cruise on LAKE VICTORIA 
in Uganda and visits to the fascinating 
capital cities of KAMPALA and NAI¬ 
ROBI. The altitude in East Africa provides 
an unusually stimulating climate, with 
bright days and crisp evenings (frequently 
around a crackling log fire), and the tour 
follows a realistic pace which ensures a full 
appreciation of the attractions visited. 
Total cost is $1699 from New York. Op¬ 
tional extensions are available to the 
famed VICTORIA FALLS, on the mighty 
Zambezi River between Zambia and Rho¬ 
desia, and to the historical attractions of 
ETHIOPIA. Departures in January, Feb¬ 
ruary, March, May, June, July, August, 
September, October, November and De¬ 
cember 1972 ($25 additional for depar¬ 
tures in June, July, August). 



MUM; the marble city of EPHESUS; the 
ruins of S.ARDIS in Lydia, where the royal 
mint of the wealthy Croesus has recently 
been unearthed; as well as CORINTH, 
EP1DAUROS, IZMIR (Smyrna) the BOS¬ 
PORUS and DARDENELLES. The cruise 
through the beautiful waters of the Ae¬ 
gean will visit such famous islands as 
CRETE with the Palace of Knossos; 
RHODES, noted for its great Crusader 
castles; the windmills of picturesque MY¬ 
KONOS; the sacred island of DELOS; 
and the charming islands of PATMOS 
and HYDRA. Total cost is $1329 from 
New York. Departures in April, May, July, 
August, September and October, 1972. 


THE ORIENT 

30 DAYS $1759 

1972 marks the eighth consecutive year 
of operation for this outstanding tour, 
which offers the greatest attractions of the 
Orient at a sensible and realistic pace. 
Twelve days are devoted to the beauty of 
JAPAN, visiting the ancient “classical" city 
of KYOTO, the modem capital of TOKYO, 
and the lovely FUJI-HAKONE NA¬ 
TIONAL PARK, with excursions to an¬ 
cient NARA, the magnificent medieval 
shrine at NIKKO, and the giant Daibutsu 
at KAMAKURA. Visits are also made to 
BANGKOK, with its glittering temples and 
palaces; the fabled island of BALI, con¬ 
sidered one of the most beautiful spots on 
earth; the ancient temples near JOGJA¬ 
KARTA in central Java; the mountain- 
circled port of HONG KONG, with its free 
port shopping; and the cosmopolitan 
metropolis of SINGAPORE, known as the 
“cross-roads of the East.” Tour dates in¬ 
clude outstanding seasonal attractions in 
Japan, such as the spring cherry blossoms, 
the beautiful autumn leaves, and some of 
the greatest annual festivals in the Far 
East. Total cost is $1759 from California, 
$1965 from Chicago, and $2034 from New 
York, with special rates from other cities. 
Departures in March, April, June, July, 
September and October 1972. 

AEGEAN ADVENTURE 

22 DAYS $1329 

This original itinerary explores in depth 
the magnificent scenic, cultural and his¬ 
toric attractions of Greece, the Aegean, 
and Asia Minor—not only the major cities 
but also the less accessible sites of ancient 
cities which have figured so prominendy 
in the history of western civilization, com¬ 
plemented by a luxurious cruise to the 
beautiful islands of the Aegean Sea. 
Rarely has such an exciting collection of 
names and places been assembled in a 
single itinerary—the classical city of 
ATTHENS; the Byzantine and Ottoman 
splendor of ISTANBUL; the site of the 
oracle at DELPHI; the sanctuary and sta¬ 
dium at OLYMPIA, where the Olympic 
Games were first begun; the palace of 
Agamemnon at MYCENAE; the ruins of 
ancient TROY; the citadel of PERGA- 


MOGHUL ADVENTURE 

29 DAYS $1725 

An unusual opportunity to view the 
outstanding attractions of India and the 
splendors of ancient Persia, together with 
the once-forbidden mountain kingdom of 
Nepal. Here is truly an exciting adven¬ 
ture: India’s ancient mounuments in 
DELHI; the fabled beauty of KASHMIR 
amid the snow-clad Himalayas; the holy 
city of BANARAS on the sacred River 
Ganges; the exotic temples of KHAJ- 
URAHO; renowned AGRA, with the Taj 
Mahal and other celebrated monuments 
of the Moghul period such as the Agra 
Fort and the fabulous deserted city of 
Fatehpur Sikri; the walled “pink city” 
of JAIPUR, with an elephant ride at the 
Amber Fort; the unique and beautiful 
“lake city” of UDAIPUR; a thrilling flight 
into the Himalayas to KATHMANDU, 
capital of NEPAL, where ancient palaces 
and temples abound in a land still rela¬ 
tively untouched by modern civilization. 
In PERSIA (Iran), the visit will include 
the great 5th century B.C. capital of 
Darius and Xerxes at PERSEPOLIS; the 
fabled Persian Renaissance city of ISFA¬ 
HAN, with its palaces, gardens, bazaar 
and famous tiled mosques; and the mod¬ 
em capital of TEHERAN. Outstanding 
accommodations include hotels that once 
were palaces of Maharajas. Total cost is 
$1725 from New York. Departures in 
January, February, August, October and 
November 1972. 


Rates include Jet Air, Deluxe Hotels, 
Most Meals, Sightseeing, Transfers, 
Tips and Taxes. Individual bro¬ 
chures on each tour are available. 


For Full ALUMNI FLIGHTS ABROAD 

n .. White Plains Plaza 

One North Broadway 
Contact: White Plains, N.Y. 10601 
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M.l.T. CHAIR 

Famed for quality craftsman¬ 
ship, selected northern hard¬ 
woods, with gold M.l.T. shield, 
gold decoration on handsome 
black finish, the M.l.T. chair 
has earned the right to be a 
tradition. Choose black arms, 
$46, or cherry arms, $46. Red 
and grey Duraleather covered 
cushion, $ 11 . 






DIRECTOR’S 

CHAIR 

Features the 3-color M.l.T. 
crest on the heavy white duck 
and black or natural varnish 
finish on the sturdy, foldable 
frame, $18.95 


PERSONALIZED 

PLAQUES 

Cast bronze M.l.T. emblem is 
mounted on solid hand-rubbed 
walnut, shaped as a shield or 
rectangle (both 8 V 2 " x 11 "). 
Graduate’s name is engraved 
on the brushed sheet bronze 
nameplate. Engraving is filled 
with black inlay so letters ap¬ 
pear in distinctive double out¬ 
line style. Excellent gift idea. 
Order from Tech Coop. $18.95. 




INSIGNIA GLASSES 

The white Tech crest is fired 
on handblown quality glass¬ 
ware with platinum rim. Order 
Hi-Ball, $1.25 each, $14.00 per 
dozen or Double Old Fash¬ 
ioned, $1.30 each, $15 per 
dozen. 


SCHOOL TIES 

The M.l.T. shield is woven in a 
repeated pattern on plain back¬ 
grounds of red, black or navy. 
Fine quality silk repp, $ 6 . 


< 3 $ 


PLEASE SEND: 

□ M.l.T. Chair 

with black arms Express collect $46 

□ M.l.T. Chair 

with cherry arms Express collect $46 

□ M.l.T. Cushion $11. 

□ M.l.T. Director’s Chair, 

Natural Express collect $18.9 

□ M.l.T. Director’s Chair, 

Black Express collect $18.9 

□ Hi-Ball Glasses @$1-25 ea., @ $14.00 dz. 

□ Double Old Fashioned Glass @$ 1.30 ea., 


M.l.T. Student Center 

B 84 Massachusetts Avenue 
™ Cambridge, Mass. 02139 

Express collect 

$46 - 

Express collect 

$46 - 


$11. - 

Express collect 

$18.95 - 

Express collect 

$18.95 - 


- Totals 


@$1.30 ea., 
@$15.00 dz. 
@$6. ea. 

$18.95 


Class of. 


□ Red DBIack □NavyTie(s) 

□ M.l.T. Plaque with nameplate 

Graduate’s Name- 

Please ship to:- 

Address - 


Ordered by:- 

Address _ 

Coop #_ 

Charge my account □_ 
Check □ _ 


Handling and shipping charges extra. Approx. 30 
days delivery Irom Gardner, Mass. All chairs 
delivered in Mass, must be prepaid. Make 
checks payable to the Harvard Cooperative 
Society. Massachusetts residents: Please add 
3% Mass, sales tax. (Out of state residents: No 
tax except when delivered in Mass.) Prices 
subject to change without notice. 
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First Line 


A Doubly Sharp Dilemma 

Long-time readers of Technology Review 
can hardly fail to observe a modest de¬ 
crease of advertising in our pages. This 
is neither a unique nor a disastrous de¬ 
velopment, but it represents an example 
of a quandary on which comment may be 
appropriate: At a time when the nation’s 
future for innovative technology seems 
clouded by doubt, the real and potential 
fruits of science and engineering need to 
be better and better understood by 
Americans everywhere. But technology- 
based industry from which most innova¬ 
tion will come finds its financial future 
so obscure as to make uncertain those 
corporate programs which will contribute 
most to better public understanding. 

The Editors' dilemma is doubly sharp: 
the Review's circulation is now almost as 
large as ever in its history—though mod¬ 
est by most magazine standards—and our 
subscribers are renewing their Reviews 
at a rate higher than in several recent 
months. We share with colleagues 
throughout the magazine industry a ma¬ 
laise compounded of increasing costs 
and decreasing income, and we all seek 
ways to preserve what we believe are 
vital media of societal communication. 

One way, at Technology Review, has 
been to reduce the size of each issue— 
in physical dimensions though not, we 
think, in richness. Another has now been 
resolved: so that we can concentrate 
available resources into stronger and 
stronger issues, we shall omit what would 
normally be the fifth number of Volume 
74. The next issue, designated March/ 
April, will be published by about March 
15; it will be worth waiting for: 


Coming in March/April 
A special issue on 

Solid Waste 

Bury it, burn it, 
or recycle it? 
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Letters 


Perspective on Desulfurization 

I am dismayed by some of the statements 
of Arthur M. Squires in Technology Re¬ 
view for December (" Capturing Sulfur 
During Combustion," pp. 52-59). 

The whole thrust of Mr. Squires' article 
is in his choice of words, such as "noth¬ 
ing could be further from the truth” than 
"that one of our most stubborn combus¬ 
tion problems has been solved" (removal 
of SO 2 from stack gas). He then cites 
“costs [which] will apparently range as 
high as $70 per kw.” and compares this 
maximum figure unfavorably with $13 per 
kw. capital cost for desulfurizing Vene¬ 
zuelan crude. With this capital compari¬ 
son as a springboard, he goes on in his 
article to explore other approaches to 
treating fuel before combustion. 

He neglects several vital points: 

□ As noted above, he compares a maxi¬ 
mum of a range with a single figure. 
Engineering companies active commer¬ 
cially in the business are willing to quote 
for installation now $15/kw. for wet scrub¬ 


bers to remove SO 2 . This does not in¬ 
clude disposal of the CaS 04 , but capital 
cost for this is very low. 

□ He compares capital costs only, with¬ 
out even a passing reference to operat¬ 
ing costs. Present regulatory plans call 
for fuel of less than 0.3 per cent sulfur, 
or the equivalent removal. Best published 
estimates for all-in costs of getting 
Venezuelan crude to this level (as con¬ 
trasted with earlier limits of 1.0 per cent) 
are $1.25/bbl. of oil. Such figures are 
twice the best estimates of $0.60 for sul¬ 
fur removal by limestone. 

□ He neglects to consider the time scale 
in comparing approaches. Wet scrubbing 
has had its problems, as all new proc¬ 
esses do, but commercial installations 
are being made now with increasing fre¬ 
quency. 

His alternate approaches are at least 
15 to 20 years away after they, too, have 
gone through development and full-scale 
testing under commercial conditions. 

The Clean Air Act of 1970 calls for 
widespread commercial results by 1975. 
The stack gas removal processes Profes¬ 
sor Squires derides must be used in 
some form to achieve this legislative 
mandate. They are the first generation. 
His desulfurizing approaches are probably 
a third generation for the 1990's or beyond. 
In between there probably will be a 
second generation for the 1980’s. 

It is important for us all to keep per¬ 
spective and to help the first generation 
achieve commercial results in order to 
advance the overall cause of improving 
the quality of our environment. 

Russell L. Haden 
Harbridge House 
Boston, Mass. 

More Than an Agent 

Certainly no one is better qualified than 
Jacob Rabinow to review a book on in¬ 
ventors ("Inventions-People and People- 
Inventions,” Technology Review for July/ 
August, 1971, pp. 14-15), but it is not 
clear to me whether he implies that Re¬ 
search Corp. acts as an "agent” in han¬ 
dling the patenting and licensing of in¬ 
ventions. Just in case other readers 
may also be unclear on this point, I 
think it may be worthwhile to explain the 
actual role played by the foundation. 

Research Corp. is a nonprofit organiza¬ 
tion established in 1912 by Frederick 
Gardner Cottrell to render inventions, 
patent rights, and letters patent "more 
available and effective in the useful arts 
and manufacturers and for scientific pur¬ 
poses.” To this end, the foundation 
helps evaluate, patent, and license in¬ 
ventions arising from research at well 
over 200 nonprofit institutions in the U.S. 
and abroad. 

Most of these inventions are embryonic 
and frequently so far in advance of cur¬ 
rent technology as to require massive 
research and development. The founda¬ 
tion helps bridge the chasm between 
the academic inventor, who has usually 
not been able to reduce his inventive 
concept to practice in more than a mini¬ 
mal way, and the industrial concern, 
which must provide the necessary tech¬ 
nical and commercial facilities to bring 
the embryonic invention to the market¬ 
place. 
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Research Corp. fills much more than an 
agent’s role. The foundation's technical 
staff evaluates the invention’s patent¬ 
ability and commercial potential, obtains 
both domestic and foreign patent cov¬ 
erage, seeks out potential licensees, ne¬ 
gotiates and administers licenses and 
protects the patents against infringers— 
at no expense to the inventor or his in¬ 
stitution. This is true even if, in spite of 
the extended and sometimes costly ef¬ 
fort, an academic invention produces no 
royalties whatsoever. 

Royalties to faculty inventors from suc¬ 
cessful inventions are generally deter¬ 
mined by the inventor's institution. 
While many institutions favor 15 per cent 
of gross royalties received, higher per¬ 
centages are common. 

It is important to note that, after the 
inventor is compensated, royalties from 
inventions handled by Research Corp. 
are divided equally between the inven¬ 
tor's institution and the foundation. In 
keeping with its chartered objectives, 
Research Corp., after paying all expenses 
in patenting and licensing, devotes re¬ 
maining royalties to paying the costs of 
patent assistance and supporting funda¬ 
mental research in the natural sciences 
and applied nutrition. 

Willard Marcey 

Vice President—Patents 

Research Corporation 


Science Review 


Robert C. Cowen 


Betting on Solar Power 

Solar energy has been promoted as the 
poor man’s heat and the rich man’s 
convenience. It’s great for desalting 
water In the Greek Islands or running 
a satellite in space. But you've been 
told you can forget about it on the 
big power scene—or can you? 

The notion of “poor man's heat” may 
well be a concept whose time has gone. 
Technological progress now points to 
ways to overcome solar energy’s twin 
limitations—dilution and intermittent avail¬ 
ability. President Nixon had this in mind 
when he delivered his energy message 
last spring. "The sun,” he observed, 
"offers an unlimited supply of energy 
if we can learn to use it economically. 
The National Aeronautics and Space Ad¬ 
ministration (N.A.S.A.) and the National 
Science Foundation (N.S.F.) are currently 
reexamining their efforts in this area 
and we expect to give greater attention 
to solar energy in the future.” 

N.A.S.A., it turns out, is merely looking 
at solar cells to see if they can have 
wider usefulness. N.S.F., however, is 
backing basic research on a technology 
that could turn sunshine into the kind 
of high-grade heat a modern steam gen¬ 
erator needs. This includes energy-trap¬ 
ping films which absorb solar energy 


efficiently but re-emit it only poorly. It 
includes, also, advanced phase-change 
materials that could store vast amounts 
of energy for use when the sun doesn’t 
shine. 

All of this research is small-scale. Its 
main implication is that you should begin 
to think about the possibility of using so¬ 
phisticated technology to make the most 
of what the sun gives us. The rather far- 
out scheme for an orbiting power plant 
proposed by Peter Glaser of Arthur D. 
Little, Inc., has been valuable largely as 
a stimulus to such thinking. 

For some years now, Dr. Glaser has 
been talking, for example, about a sys¬ 
tem to deliver 10,000 Mw. of electric 
power to earth. He would use a 25- 
square-mile array of solar cells in syn¬ 
chronous orbit. Converting its energy to 
radio waves, he would beam them to a 
36-square-mile receiving antenna on 
earth. This would consist of an array of 
units scattered over fields in which cows 
might graze or crops grow uninjured by 
the incoming beam. 

Admittedly the solar cells would be in¬ 
efficient. They convert sunshine to elec¬ 
tricity at about 8 per cent efficiency now. 
With development, this might be doubled. 
Given that, Dr. Glaser thinks the micro- 
wave transmission could be made to work 
at 70 per cent efficiency. He thinks the 
whole scheme could gather and deliver 
enough power to realize his 10,000 Mw. 
Only a long development effort could 
bring this plan into being and prove out 
its economics. As Ernst Stuhlinger, As¬ 
sociate Director of N.A.S.A.'s George C. 
Marshall Space Flight Center, says, the 
important point about the concept today 
is that, “from a technical standpoint, the 
scheme is definitely feasible.” And that is 
enough to puncture the myth that solar 
energy is inherently unsuitable for cen¬ 
tral-station power. 

A Solar-Industrial Complex 

Aden Meinel, Head of the University of 
Arizona’s Optical Science Center, says, 
"Peter Glaser’s proposal broke the spell 
that was suppressing the field. He stimu¬ 
lated us to think in these terms and did 
a very great service.” And Dr. Meinel 
thinks in very big terms indeed. 
Together with his wife Marjorie, he is 
studying selective absorber coatings. 
With these, he envisions eventually de¬ 
signing 1,000-Mw. generating plants 
whose waste heat could also be used to 
desalt water. He sees no obvious limita¬ 
tion that would prevent linking such 
plants in a Southwestern United States 
energy complex that would provide power 
for that whole region plus all the water it 
needs. 

These selective coatings absorb like 
black bodies in the visible part of the 
spectrum where solar energy peaks. 
They re-emit energy in the infrared 
rather poorly, so they can efficiently trap 
what the sun is sending in. Dr. Meinel 
points out that conventional ways of try¬ 
ing to concentrate solar energy, using 
mirrors or lenses, have been very dis¬ 
couraging. Typically they show effi¬ 
ciencies of under two per cent, which he 
attributes to trying to work at too low a 
temperature. He expects to find coatings 
that could be used to produce steam at 


about 540°C. and 84 kg./cm. 2 , right in the 
range where utilities want it. 

He would soak up heat from the coat¬ 
ings by a flow of coolant, probably liquid 
sodium. He notes he should have less 
trouble with this cantankerous metal than 
do breeder reactor engineers because he 
would have no radioactivity problems. 
The sodium, in turn, would carry the 
heat to a storage reservoir charged with 
a eutectic salt mixture. Storing energy 
as latent heat of fusion, such a mixture 
could accept and release vast amounts 
of energy at constant temperature. A 
secondary coolant loop would extract 
heat for raising steam. In this way, Dr. 
Meinel estimates he could store enough 
energy to keep a plant operating 
smoothly even if the sun didn’t shine for 
two days. He would, of course, set up 
shop in the desert to ensure as clear a 
sky as possible. 

Such a system, he thinks, could op¬ 
erate with an overall efficiency of per¬ 
haps 30 per cent. That’s not a bad 
share of the “free” energy coming from 
the sun. Clearly, he admits, only long de¬ 
velopment will produce such a system. 
Its economics are impossible to foresee 
with precision, although he believes they 
would be favorable. The key factor is 
the coatings—especially their durability. 

An Energy-Trapping Sandwich 

These elements come in two basically 
different types. Bernard Seraphin at the 
University of Arizona has done much 
work with a semiconductor which soaks 
up sunshine while transmitting infrared 
rays easily. Underlining such a material 
with something that emits poorly in the 
infrared—for example, gold—gives an 
energy-trapping sandwich. Dr. Seraphin 
points out that this application depends 
on the thermal and radiational properties 
of the semiconductor, not its electrical 
properties. This, he says, means it 
should be orders of magnitude cheaper 
to make than the material used for solar 
cells. 

Another type of heat trap uses an in¬ 
terference effect. In this, materials such 
as molybdenum, aluminum oxide, and 
quartz, which are reflective or trans¬ 
parent over the visible and infrared re¬ 
gions, form an interleaved stack. Adjust¬ 
ing the thicknesses of the layers pre¬ 
cisely gives an energy-trapping inter¬ 
ference system. 

The figure of merit for all of these 
coatings is the product of the optical con¬ 
centration of incoming sunshine multi¬ 
plied by the ratio of the absorbance in 
the visible to the emission in the infrared. 
Ideally, it should be about 40. If the 
absorbance-emission ratio of the coatings 
were already 40, you could get away 
with no concentration at all. Dr. Meinel 
says that coatings he now works with 
have ratios in the 10 to 20 range. He 
thinks one could use these with a simple, 
inexpensive lens to give a workable en¬ 
ergy-gathering system. But he also thinks 
that further development could well pro¬ 
duce coatings that could work on their 
own. 

Right now, Dr. Meinel has a small 
N.S.F. grant to look into the merits of 
various coatings, to try to define better 
their problems and potential. Dr. Jesse C. 
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Denton, whose N.S.F. office reviews 
such solar energy research proposals as 
those of Dr. Meinel, warns you to take the 
vision of 1,000-Mw. power plants with 
reservation at this point. But that reserva¬ 
tion shouldn’t be so strong as to put the 
possibility of such plants completely out 
of your consideration. He says, ‘‘Solar 
energy, in my opinion, is one of the real 
possibilities for the long-term future." 
He calls the selective coating concept 
"in principle, a very sound system.” 

Solar Energy in Perspective 

Dr. Meinel respects such statements of 
reservation. He knows he has a lot to 
prove. His aim now, beyond his research 
on the coatings, is to change our per¬ 
spective in thinking about solar power. If 
it is ever to come at all, he says, it must 
come on a very large scale. And unless 
energy planners get used to thinking in 
such scale, they will continue to regard 
solar power more as a joke than as a 
serious possibility. 

Certainly the land areas involved seem 
staggering. At 30 per cent efficiency, a 
1,000-megawatt plant would need a col¬ 
lector area equivalent to a square 3.8 
kilometers on a side. Since collectors 
can’t be crowded, lest they shadow each 
other, Dr. Meinel estimates two to three 
times this much land area would be 
needed. Adding up all the figures, he 
thinks a one-million-Mw. complex of solar 
power stations would use an area equal 
to a square 118 kilometers (74 miles) on 
a side. 

That sounds impossibly wild at first. 
Yet he insists such a project to be a 
practical goal. Furthermore, he says, 
one could happily distribute the collect¬ 
ing areas for several million megawatts of 
solar power plants over the six or seven 
sunny western states. It would involve 
only about one per cent of the land the 
United States now reserves for farming, 
less land than strip mining now despoils. 
If we start thinking in terms of "energy 
farming,” Dr. Meinel says, the collector- 
area land requirements of solar power 
won’t seem so awesome. 

Still trying to put the subject in “cor¬ 
rect" perspective, Dr. Meinel points out 
that solar power won’t be pollution-free. 
While the fuel will indeed be "clean,” 
30 per cent efficiency of energy conver¬ 
sion means a lot of waste heat. This 
could best be used, he thinks, as part of 
a desalting project. Again, this would 
work best in enormous sizes. Dr. Meinel 
envisions a cooperative enterprise with 
Mexico, since the handiest water source 
for a Southwestern American project 
would be the Gulf of California. He 
estimates his system could produce all 
the water that region would need. Waste 
brine could be sent back to the Gulf. If 
properly diluted upon discharge, this 
should not effect the Gulf’s salinity. Dr. 
Meinel estimates it would amount to a 
yearly salt concentration equivalent to 
that of evaporating a millimeter or so a 
year of water from the surface of a water 
body whose annual evaporation runs to 
a couple of meters. 

This glorious dream would take dec¬ 
ades to realize. Dr. Meinel is thinking 
beyond the year 2000. But then so are 
the energy planners who hope to phase 
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the economy out of fossil fuels and into 
atomic energy over the next 30 to 50 
years. If you look at it against this time 
scale, the message that Dr. Glaser, the 
Meinels, and a few other solar-energy 
prophets are trying to put across de¬ 
serves serious consideration today. 

The only long-term energy hopes we 
have without solar power are the breeder 
reactors and hydrogen fusion. As articles 
in Technology Review's energy series 
point out, either or both of these theoreti¬ 
cally could meet our needs. But to rely 
on breeders alone would mean a ter¬ 
rifying accumulation of radioactive 
wastes plus herculean efforts to mine 
enough fuel. Fusion could be a neat 
solution. Yet we do not now have any 
more real hope that fusion will become 
economically possible than Dr. Meinel 
has for his desert power farm. 

Indeed, the solar energy prophets legiti¬ 
mately point out that, in terms of what we 
really know today, we have as sound a 
scientific basis for betting on solar power 
as we do for betting on fusion. Under 
the circumstances, their plea for at least 
as much serious research support as we 
give to fusion deserves a careful hearing. 


National Report 


Victor McElheny 


Exploration as Man’s Destiny 

The historian who chronicles the space 
age may well arrive at a determinist out¬ 
look: he may conclude that the shower 
of rockets, satellites, space probes, and 
journeys by astronauts burst upon man¬ 
kind just about as soon as it possibly 
could have. 

The historian may also find that the 
politicians' real latitude of choice about 
such things as the pace and direction of 
the space effort was quite narrow. In¬ 
deed, we already, during the first 14 
years of the space age, have seen the 
upper and lower limits of spending on 
extra-terrestrial activity in a pluralistic 
society like the U.S.—a maximum of 
about $8 billion a year (including mili¬ 
tary work) and a minimum of $4 billion. 

The arguments for such a determinist 
view of the era of space exploration go 
beyond the kinds of narrow constituency 
pressures which operated on the awards 
of major contracts or the placement of 
new space centers. More subtle cultural 
and psychological pressures still operate. 

Perhaps the most important of these is 
the enormous impact of exploration of 
the earth as an accompaniment to post- 
Renaissance civilization. The ever- 
widening view of the earth brought back 
as the cargo of explorers’ ships over 
several centuries did more to accustom 
the mass of men to continuous intellectual 
change than did the analogous explora¬ 


tions taking place in observatories and 
laboratories in the past 300 years. The 
meaning of an age of science is that 
there are no absolute truths fixed forever. 
The voyages of explorers to new lands 
embody this for most of mankind. 

Opening the Age of Exploration 

The exploration first carried on by the 
Catholic powers Spain and Portugal, and 
later taken up by the Protestant powers 
England and Holland, had strong re¬ 
ligious and commercial motives. But ac¬ 
tivities that were basically scientific 
played an astonishingly large part. 

The chief direct accomplishments of 
Columbus' voyages were the opening of 
navigation across the Atlantic and the 
exploration of the Caribbean Sea. 
Although one ship did return to Spain 
from Magellan’s voyage loaded with 
spices, the chief direct result was the 
measurement of the true width of the 
Pacific Ocean. Cook’s voyages began 
with an excursion to Tahiti to observe a 
transit of Venus, which provided in those 
days crude material for calculating the 
distance between the Earth and the sun, 
the astronomical unit. The discovery of 
the continent of Antarctica around 1840 
(some 70 years after Cook sailed com¬ 
pletely around it) was the result of 
voyages by British, American, and 
French expeditions to gather data about 
terrestrial magnetism for Gauss’ Got¬ 
tingen observatory in Germany. 

The necessities of navigation over a 
planet three-quarters covered by water 
were close to the philosophically central 
discoveries in the fields of astronomy, 
physics, and optics. The same moons 
of Jupiter which provided Galileo with 
an analogy to a system of planets re¬ 
volving about the sun, and whose mo¬ 
tions yielded the first calculations of 
the absolute speed of light, were also 
a crude device for measuring longitude 
on the earth. 

It was no accident that in an age of 
exploration the pupils of the Swedish 
taxonomist Linne undertook voyages to 
remote places to study the varieties of 
the living world; or that Darwin’s studies 
of the relations between living species 
and their geologic environments occurred 
during a five-year, round-the-world voy¬ 
age financed by the same Royal Navy that 
had sent Cook and would later send 
Scott to Antarctica. 

The links between exploration and liter¬ 
ature are so numerous they are some¬ 
times overlooked. A fascinating example 
of the powerful hold of exploration over 
a literary imagination is Joseph Conrad's 
evocation of the spirit of the Thames 
River at the opening of his story, “Heart 
of Darkness.” The Erebus and Terror (two 
ships lost in the search for a Northwest 
Passage in the 1840’s), Conrad indicates, 
were bound on conquests of knowledge. 
“What greatness had not floated on the 
ebb of that river into the mystery of an 
unknown Earth!” 

Literary Grappling with Future Shock 

Almost since then, science fiction—dom¬ 
inated by the idea of voyages to the 
moon and planets and stars—has been 
an important theme in literature, a natural 
literary accompaniment to a world in 


which exploration over the seas and in 
the laboratory spurred the mechanical 
revolution. 

The science fiction of Jules Verne 
comes to full flower in a time when rail¬ 
roads, telegraphs, iron steamships, and 
the transatlantic cable all were new. 
These technologies were so brilliantly 
celebrated at the Crystal Palace Exposi¬ 
tion in 1851 that their cumulative impact 
could hardly have been ignored. 

In the same period, photography was 
first applied to astronomy and spectro¬ 
grams of the sun during an eclipse visi¬ 
ble in India led to the discovery of 
helium, not then known on Earth. Sys¬ 
tematic observation of Mars began only 
in 1877, when that planet's two tiny 
moons were discovered and the first dust 
storm observed—along with channels 
that soon became the "canals” of a 
mythic Martian civilization. So Jules Verne 
wrote quite a realistic tale about a voyage 
to the moon which began with the firing 
of an immense cannon near Tampa, 
Florida. It seems fitting that the same 
literary imagination devoted itself to 
20,000 Leagues Under the Sea, a book 
dominated by the problem of how man 
can live in greater harmony with the 
rest of the living world. 

Technology Accelerating 

Since then, a steady stream of new as¬ 
tronomical knowledge about the planets 
and indeed the universe, revealing its im¬ 
mense scale of distances, has fed a 
stream of books about life on other 
planets and invasions of Earth—all of 
which can be regarded as literary grap¬ 
pling with a chronic case of future-shock. 
Indeed, one of the leading science fiction 
writers today, Arthur C. Clarke, gets 
much of the credit for the idea of a 
communications satellite. 

This idea came forward just as the 
real development of rockets in Germany 
before and during World War II— spurred 
at the beginning by Fritz Lang’s science 
fiction movie, “Girl in the Moon”—was 
making space travel feasible. Then came 
an ever-accelerating development of 
technology—rockets, nuclear and ther¬ 
monuclear explosives, fast, large, and 
dependable aircraft and the rapid evolu¬ 
tion of aerodynamic science, microwave 
communications and electronic com¬ 
puters. 

It was only 13 years from the German 
campaign of bombing England with V-2 
ballistic missiles to the launching of 
Sputnik I. The U.S. launched its first 
scientific satellite in January 1958, less 
than three years after the U.S. deter¬ 
mined on an all-out development of in¬ 
tercontinental ballistic missiles. The first 
weather satellites went into orbit in 1960 
and so did an aluminized mylar balloon 
for bouncing radio signals from one sta¬ 
tion on Earth to another. 

The first man went into space in April, 
1961, and man's landing on the moon 
occurred only 23 years after U.S. tech¬ 
nicians bounced a radar signal off its 
surface. 

It is hard to see how the pace could 
have gone much faster—and equally diffi¬ 
cult to attribute this pace solely to the 
rivalry of two great powers or to the 
requirements of constituencies. The 
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power of imagination, shaped by three 
centuries of exploration, must have been 
more than a minor factor. 

There were, of course, other influences. 
Fear of other nations gave rise to great 
arsenals. Then there was fear of the 
weapons which had been created; de¬ 
fenses in space were an obvious re¬ 
sponse. 

Many people on both sides of the iron 
curtain asked how they could help 
achieve collaboration between the great 
powers and divert talent, time, money, 
and devices to peaceful uses. The Inter¬ 
national Geophysical Year was one an¬ 
swer. The I.G.Y. showed how space ex¬ 
ploration could contribute to international 
understanding; the launching of Russian 
and American satellites was one of its 
crowning events, and one of the latter 
discovered the Van Allen belts of charged 
particles trapped in the Earth’s mag¬ 
netic field. 

The diversion of resources from military 
weaponry to a peaceful space program 
was significant, amounting to billions of 
dollars a year for a decade, and can be 
counted as the most significant disarm¬ 
ament step taken during the 1960's. 

The universal public fear of the con¬ 
sequences of an all-out nuclear war was 
another pressure. It helps explain why 
N.A.S.A. currently focusses extraordi¬ 
nary attention on the possibility of joint 
flights by American and Russian astro¬ 
nauts in 1974 or later. 

But the most significant non-political 
and non-economic pressure for contin¬ 
ued space exploration comes from the 
imaginative impact of what has happened 
already in space. There has been an 
enormous change in man’s view of his 
environment, amounting almost to a cul¬ 
tural revolution. Manned and unmanned 
space expeditions have produced a flood 
of new views of the earth, the moon, 
Mars, Venus, and the universe beyond 
our solar system. A Tiros weather satel¬ 
lite showed views in 1960 of a cloudless 
Sinai. There were enough photographs of 
Earth by Mercury, Gemini, and Apollo 
astronauts to make an atlas. There were 
two black-and white television tours of 
the moon from orbit on Apollo 8 and 
similar tours in color on later Apollo 
missions. 

For an hour during Apollo 10, its color 
camera focused on a faintly brown 
moon, receding as the ship burst away 
toward Earth. The same flight had shown 
color views of the earth receding, match¬ 
ing the still photographs of the same 
sight from Apollo 8. Soon thereafter came 
the brilliant color transmissions from 
Apollo 14 and the almost unimaginable 
intimacy of eight hours of television from 
a jeep-borne camera that went with the 
Apollo 15 astronauts on their journeys 
through the strangely softened terrain 
near Hadley rille. 

Such scenes, only the latest and most 
compelling in five centuries of explora¬ 
tion, are not alien to the culture we live 
in. They are central to it. The propsect of 
such adventures was certainly a factor 
in starting the space age at virtually 
the earliest possible moment. The real¬ 
ization of hopes that had been raised in 
fiction does not close a door on space 
exploration. It opens it, forever. 


Special Report 


Howard W. Johnson 


Toward a National Policy 
for Environmental Research 

Perhaps the outstanding characteristic of 
environmental problems is their per¬ 
vasiveness in both space and time. En¬ 
vironmental quality is affected by factors 
which interact among themselves. 
Environmental deterioration, in turn—es¬ 
pecially if it occurs in a fairly short period 
of time when compared to the time scale 
of biological evolution—is liable to pro¬ 
foundly alter mankind’s age-old aspira¬ 
tions towards progress. These facts, 
which have been documented over and 
over again, underline the difficulties 
that we experience when we attempt to 
define and categorize environmental 
problems in order to deal with them one 
aspect at a time. Our standard analytical 
methods, our classic research and de¬ 
velopment approach which has served 
us so effectively when dealing with such 
problems as a complex weapons system 
or even a limited environmental problem 
as in the Apollo capsule, seem scarcely 
adequate in relation to problems that dif¬ 
fer so profoundly in both scale and com¬ 
plexity. 

These intellectual obstacles call for in¬ 
stitutional innovation. Whatever structure 
or, more likely, system of institutional 
structures emerges will have to satisfy 
many purposes: both basic and applied 
research, development, demonstration, 
early warning, post-hoc evaluation, and 
feedback. This system will have to serve 
and educate the policy-makers, the op¬ 
erators of regulatory agencies, and the 
industries and professions involved, as 
well as our citizenry at large. 

Our great national laboratories—Los 
Alamos, Livermore, the Jet Propulsion 
Laboratory, and M.I.T.'s Lincoln and 
Draper Laboratories, to mention just a 
few—have been enormously successful, 
and it is tempting to proceed on the as¬ 
sumption that a similar approach will be 
similarly successful in providing the un¬ 
derstanding we need to manage the in¬ 
terface between our modern technology- 
based culture and its natural environ¬ 
ment. 

In addition to the superb technical 
leadership which these great national 
laboratories have enjoyed, most of them 
have been characterized by having well- 
defined problems, ample funding, and 
tight coupling to their government spon¬ 
sor. But there are exceptions: Some na¬ 
tional laboratories, such as Brookhaven, 
operate in a different manner. Here, for 
example, the scientific peer group in 
high-energy physics represents the body 
to whom the laboratory is in some sense 
coupled or accountable. 

Because of these variations of form and 


purpose, and because of the special 
nature of our environmental problems, I 
am inclined to think that the success of 
the national laboratory approach de¬ 
serves to be studied in much more detail 
than has been done up to this point be¬ 
fore we draw general conclusions about 
the institutional instruments that will en¬ 
hance in a truly massive manner our 
understanding of the ecosystem, so that 
we may effectively prevent and abate the 
many detrimental effects. 

Five Elements of a National Effort 

If we take as given the scope and variety 
of our environmental problems, our need 
to associate this effort with different in¬ 
stitutions in our country and with dif¬ 
ferent regions, different industries, and 
different types of environmental degra¬ 
dation, we may fairly conclude that we 
need a pluralistic undertaking and not 
any single laboratory instrument. Since 
environmental quality is now clearly 
everyone’s concern, we need to develop 
a conceptual framework within which 
human values and social and economic 
considerations will aid and shape the 
formulation of scientific, technical, and 
societal tasks. 

Whatever studies there are on produc¬ 
tive research settings—especially those 
in which problem identification is a major 
task—support the view that scientific 
progress is encouraged by structural di¬ 
versity. Participation in problem-definition 
and problem-solving activities by groups 
and institutions composed of diverse ele¬ 
ments seems to facilitate scientific ad¬ 
vance. The problem is to bring this di¬ 
versity together and to choose the most 
productive and effective matters to fol¬ 
low. 

The above premises would lead me to 
encourage a variety of substantially ex¬ 
panded environmental activities, among 
which I shall single out for discussion 
just the following: 

□ Research and educational activities in 
institutions of higher education (see fur¬ 
ther below). 

□ Research and development laborator¬ 
ies coupled either to institutions de¬ 
voted to the generation of knowledge 
or to industrial or regional groupings 
or to governmental (operating, regulatory, 
etc.) agencies that are interested in and 
capable of using the laboratory output 
effectively. The notion of "coupling” 
points to a dilemma: in many instances 
the feedback will be beneficial in leading 
to a quicker shaping up of a program. 
But there is also a problem regarding 
the extent to which, for instance, a mis¬ 
sion-oriented agency should be tied to 
either analytical or monitoring activities 
of a laboratory. Institutional inventions 
are needed to guarantee the objectivity 
and veracity of laboratory findings that 
have been sponsored by a special-in¬ 
terest client. It may well be that eventu¬ 
ally one or two institutions that assess 
technology on behalf of a multiplicity of 
environmental consumers will become 
necessary if for no other than psycho¬ 
logical reasons. 

□ One or several laboratories whose 
concern is primarily with long-range re¬ 
search. Their interaction with the more 
tightly coupled laboratories will be In 
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the nature of keeping each other fo¬ 
cussed on the task of anchoring and 
calibrating each other. 

□ Groups specializing in the presenta¬ 
tion of policy alternatives and capable 
of developing comprehensive cost-bene¬ 
fit analyses for each alternative. Here we 
have to find out whether and how we 
can meaningfully aggregate and compare 
economic costs and benefits with social 
and aesthetic factors. Here we shall 
have to work on ways of reconciling 
today’s costs and benefits with our re¬ 
sponsibilities for the welfare of future 
generations in this and other lands. 
These policy-oriented groups will have 
ready-made customers in the Executive 
Office of the President, the Congress, 
and the Council on Environmental Qual¬ 
ity, as well as in comparable bodies at 
state and regional levels. 

□ A scholarly institution that will con¬ 
tribute to public policy-making and pub¬ 
lic education in the environmental area. 
The analog that comes to mind is that 
of the Brookings Institution, which de¬ 
fines its role as that of "independent 
analyst and critic committed to publish¬ 
ing its findings for the information of the 
public.” 

These seem to me the major compo¬ 
nents of a national research and de¬ 
velopment effort in the area of the en¬ 
vironment. It is difficult for me to see 
how all these functions can be included 
under one roof. 

The Role of Universities 

Institutions of higher education bring with 
them a special subset of assets and 
liabilities as they try to respond to the 
environmental imperative. There is a very 
obvious and growing concern on the 
nation’s campuses with problems of en¬ 
vironmental quality. All segments of the 
academic community are eager to see 
new programs in environmental educa¬ 
tion and research. In addition to the stu¬ 
dents, the enthusiastic organizers of so 
many "earth days” and other symbolic 
events who were truly in the vanguard 
of a national trend, a large and serious 
breed of environmentalists is emerging 
whose vision of the future is very much 
in tune with needs. Scientists and en¬ 
gineers are eager to become involved 
in projects through which their talents 
will contribute to the common good—and 
this is not at all simply because so many 
of their fellow citizens seem to indict 
technology as the main contributor to 
environmental degradation. It is an un¬ 
fortunate misconception that technical 
people are inherently narrow in their 
approach to problems or unwilling to 
change the direction of their technical 
efforts. In my judgement this is not the 
case today and has historically not been 
the case. 

What contributions can these people 
make? Important aspects of environ¬ 
mental problems involve many academic 
disciplines. The engineer sees an op¬ 
portunity to develop new processes and 
plant design to reduce the costs of 
environmental pollution and its control, 
and a need to develop new techniques 
for technological assessment. The physi¬ 
cist and chemist see a need for improv¬ 
ing our understanding of the behavior 


of pollutants in air and water. The bio¬ 
logical and medical scientist sees many 
opportunities to test his knowledge of 
physiological and psychological re¬ 
sponses to environmental factors and 
especially of the effects of mutagenic 
agents. The political scientist and eco¬ 
nomist are particularly concerned with 
assessing alternative ways of improving 
environmental quality and with develop¬ 
ing mechanisms for the orderly realiza¬ 
tion of technological change. Indeed, 
many professional disciplines view en¬ 
vironmental programs as exciting new 
opportunities. 

New university education and research 
programs which are to respond to these 
new opportunities will require some modi¬ 
fications of existing academic practices. 
Environmental problems are so complex 
that effective research or educational 
programs will usually involve a number 
of disciplines. New mechanisms will be 
required to facilitate the cooperation of 
a number of different departments. 

The university’s contribution will be of 
two kinds. Our programs will educate 
a new generation of students to deal 
with environmental problems in industry 
or government; they will differ from their 
predecessor graduates by having empha¬ 
sized the interdisciplinary character of 
problems, and—in many cases—by their 
exposure to "real world” situations. And 
university research programs will un¬ 
doubtedly yield important advances in 
methodology, in basic understanding of 
natural phenomena in the environment, 
and in the development of new systems. 

Of course there are important research 
and development activities that are not 
best carried out at institutions of higher 
learning. For example, the development 
and production of major hardware sys¬ 
tems or the testing and evaluation of 
large-scale demonstration programs may 
not be best carried out by universities, 
though some may want to be associated 
with at least the initial stages of such 
undertakings. The federal government 
and industry will have to look chiefly to 
their own laboratories and to non-profit 
research organizations for hardware de¬ 
velopment and demonstration work. 

Indeed, it should be policy to support 
high quality research and development 
on environmental problems wherever it 
is proposed, regardless of any agency’s 
traditional role and mission. The surest 
way of realizing rapid and desirable tech¬ 
nical innovation is to permit an unfettered 
competition of ideas. No single institu¬ 
tional model should be established for 
federal support for research and develop¬ 
ment in the environmental area. 

Toward a National Strategy 

In my judgment the primary concern of 
the federal government today should be 
the formulation and enunciation of a 
coherent national strategy for research 
and development on environmental prob¬ 
lems. This strategy should provide a 
clear indication of the kinds of questions 
that need to be answered and the kinds 
of capabilities that the nation must ac¬ 
quire. 

Though I do not propose to dictate 
what such an environmental research 
and development strategy would be, I 


am willing to speculate that such a stra¬ 
tegy would have educational programs as 
a major element. The recent decline in 
federal fellowship programs, institutional 
grant programs, and research and de¬ 
velopment expenditures at colleges and 
universities, when coupled to rapidly in¬ 
creasing educational costs, make exciting 
new teaching and research activities in 
the environmental area very difficult for 
academic institutions. A balanced pro¬ 
gram in the environmental area would 
certainly include major support for edu¬ 
cational innovation. The shortage of 
trained manpower with specialized knowl¬ 
edge about how to deal with environ¬ 
mental problems will not end until re¬ 
sources are made available for new ed¬ 
ucational ventures. One among these 
that might deserve special support is a 
program of continuing retraining of sci¬ 
entists, engineers, government officials, 
managers, etc., in the new knowledge 
about the environment that we already 
have—and which will be augmented in 
the years and decades ahead. 

The involvement of institutions of higher 
learning in the nation's environmental 
program offers an additional incentive 
to both the nation and the universities. 
Isolation of these problems in govern¬ 
ment or private laboratories might shield 
certain disciplines—and certain talents— 
from contact with problems towards the 
solution of which they might contribute. 
If the universities are to move towards 
research that is related to a broader 
spectrum of true national needs, they 
need the opportunity to become an im¬ 
portant part of this program. 
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Today’s air traveller may find him¬ 
self in a holding pattern over his 
destination as a result of bad 
weather at another airport, many 
hundreds of miles away. Because 
traffic has grown faster than the ca¬ 
pacity of the airports and routes, we 
now have a system with very little 
play in it, and one delay leads to 
another. It is the business of the air¬ 
line meteorologist to provide the 
flight-dispatcher, traffic controller 
and pilot with the information they 
need in order to plan ahead as rea¬ 
listically as possible. 

Although there are still delays, 
there is not the danger that there 
once was. The year 1970 ended with 
no fatal accidents to passengers or 
crews in scheduled air carrier opera¬ 
tions within the United States. This 
remarkable achievement, attained 
while racking up a total of nearly 2 
billion revenue airplane miles, is 
testimony to the efforts of many peo¬ 
ple in aviation and aviation-related 
industries where safety is, and al¬ 
ways has been, the foremost guiding 
philosophy. 

A broader statistic (based on a 
preliminary 1970 analysis of aircraft 
accident data compiled by the Na¬ 
tional Transportation Safety Board) 
is that in the same 12-month period, 
41 accidents occurred to U.S. sched¬ 
uled air carriers in domestic and 
international passenger service, of 
which 19 involved weather as the 
major or a contributing causative 
factor. This emphasizes a fact known 
since the Kitty Hawk flight of 1903; 
that, like the sea, the air around us is 
unforgiving to those who let down 
their guard. 

The airlines of the United States in 
their early struggling years recog¬ 
nized the need for their own 
weather departments to supplement 
the aviation services provided by 


Airline Meteorology Today 


Airline operations have always been subject to interruptions 
and delays because of weather. But as airways and airports are 
taxed by ever-heavier traffic, weather becomes an enormously 
important factor to operators as well as passengers 


the U.S. Weather Bureau. Today 
meteorology departments are pro¬ 
vided by eight domestic airlines, 
about the same number as existed 35 
years ago when they were first being 
established. The number of weather 
offices maintained by the airlines is 
less today than in the 1930’s, and the 
total forecaster complement on air¬ 
line payrolls is also smaller. Why 
this reverse trend? The answer lies 
not only in a lesser impact of 
weather on today’s airline opera¬ 
tions, but also in improvement of 
weather communications and com¬ 
puterization of many aspects of the 
forecasting task. This applies equally 
to the airline weather services and to 
the government facilities and ser¬ 
vices upon which airlines depend 
heavily (some airlines completely). 

As the table on the next page 
shows, five types of weather prob¬ 
lems which were once responsible 
for serious delays and interruptions, 
and a threat to safety, no longer ex¬ 
ist today. And the effects of the six 
meteorological factors that are still 
with us from the 1935 list have been 
lessened by the great strides made in 
aircraft development and mainte¬ 
nance, in ground and airborne navi¬ 
gational systems, in weather com¬ 
munications, in airport field facilities 
and in more exacting pilot training. 
At the same time, it is well recog¬ 
nized that the introduction of each 
new generation of aircraft has been 
accompanied not only by a de-em¬ 
phasizing of some weather problems 
but by the unfolding of a new set. 
Although the range and altitude 
capability of the subsonic jet trans¬ 
port permits it to fly around or over 
much of the “bad weather” enroute, 
there are today five weather-gener¬ 
ated obstacles that airlines did not 
face in 1935. 

There are also two atmospheric 


factors in aviation operations which 
have not been listed here as weather 
problems, but which are interesting 
nevertheless: wake turbulence, and 
static electricity discharges. The first 
of these—a kind of aircraft-induced 
weather, outside the realm of the 
airline meteorologist—has received 
much attention since the jumbo jets 
started flying. Research by N.A.S.A., 
F.A.A. and Boeing Aircraft Com¬ 
pany has pretty well pinned down 
the characteristics and movements 
of the vortices generated by the 
larger aircraft, which have been 
known to overturn small craft flying 
behind them at airports. Avoiding 
the hazard is now a matter of main¬ 
taining adequate separation (en¬ 
forced by air-route traffic controllers 
or local tower control) and piloting 
know-how. 

Static discharges are not precisely 
predictable. They can startle passen¬ 
gers and crew, but are not really a 
hazard or an economic loss-maker. 
The atmospheric conditions under 
which the static discharge occurs 
have been well recognized by the 
airlines since the days of the first 
DC-3 and, surprisingly to some re¬ 
searchers, are not necessarily pre¬ 
conditional upon thunderstorms. 
Minor damage to aircraft occurs in 
about a third of the reported cases 
—mostly bum marks on the outside 
skin. 

To return to airline meteorology 
proper—and the airline meteorol¬ 
ogist: An airline employs anywhere 
from a few forecasters to 25 or 30, 
plus in some cases a small clerical 
group to assist the professionals in 
chart plotting and organizing the 
flow of weather data. Staff size de¬ 
pends upon the magnitude of the 
operations to be supported, the route 
structure, the type and frequency of 
weather problems faced, and the 
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1935 

Low clouds -- • • • 

Cam 

1971 


Aircraft icing - .... 


Precipitation static -- • • • 


Hail - .... 

_ W Wind shifts 

ffiiiwaiiMM - W' .. . 

Mechanical turbulence— • • • • 

— ^ Headwinds (and tailwinds) 

New problems 

Clear air turbulence 

Low level wind shear 

High surface temperatures 

Wet runways 

Weather-induced air traffic delays 


Five types of weather problems which 
were once responsible for airline operat¬ 
ing delays have ceased to exist as 
causes of interruptions, and six others 
have been reduced in effect by techno¬ 


corporate philosophy of the airline. 

The objective is to maintain safety, 
minimize disservice to customers 
and keep operating costs down. In 
effect, the flight crew, the flight dis¬ 
patcher, and the meteorologist work 
together in planning each flight (al¬ 
though not with the personal con¬ 
tact of former times). The largest 
carriers also have an operations 
planning center which must be kept 
updated on weather expectancies 
across the whole system. 

Weather briefing of the pilot by the 
meteorologist, which in the early 
days of airlines was as important to 
the pilot as the production of the 
weather forecast, has gradually been 
disappearing. It is no longer eco¬ 


logical developments of the last 35 years. 
But new technology has also resulted in 
a new set of five problems to which 
earlier aircraft and airline operations 
were not susceptible. 


nomically feasible to provide a brief¬ 
ing meteorologist at every flight 
planning point. In United Air Lines, 
for example, some 1400 originating 
flights require individual planning 
every day at 80 stations. It is also a 
fact that because weather problems 
affect safety to a much lesser degree 
than 20 or 30 years ago, the pilot and 
dispatcher can be effectively briefed 
via direct phone lines to the forecast 
office, or by “self-briefing” on the 
part of the flight crew. 

For flight personnel to be able to 
brief themselves on weather condi¬ 
tions requires some intensive train¬ 
ing, not only in the basic physical 
principles of synoptic meteorology 
(which they must have anyway). 


but also in the interpretation of the 
several facsimile weather charts 
which are posted in the flight plan¬ 
ning area at selected stations. A 
typical trunk air carrier may pro¬ 
vide 15 to 20 of its stations with 
facsimile map service, their selec¬ 
tion being based on the numbers of 
flights they originate—more particu¬ 
larly, long-haul flights. The weather 
display presented to the self-briefing 
crewman also includes government 
and company weather forecasts and 
reports. 

The logistics of receiving, process¬ 
ing, and transmitting weather in¬ 
telligence in an airline are complex, 
involving government and company 
land lines, facsimile circuits, com¬ 
puters, radars, the aircraft them¬ 
selves, and air-to-ground radio. 

New Weather Sensors 
Much has been said about satellite 
meteorology and what it has done to 
further knowledge of the atmo¬ 
spheric “engine.” For aviation, this 
new tool has so far not provided 
much help in forecasting weather. 
The cloud mosaics received from the 
weather satellites by facsimile are 
not used generally in airline weather 
offices today, except as a guide to 
the positions of offshore frontal sys¬ 
tems which may affect weather at 
terminals. The locations of Pacific 
typhoons and Atlantic hurricanes, as 
photographed by satellite, are how¬ 
ever of vital interest to the National 
and Military Weather Services, on 
whose advisers the airlines depend 
in planning diversions from affected 
airports. New satellite techniques 
now under development will prob¬ 
ably have greater application to the 
airlines in the years ahead. The ca¬ 
pabilities of establishing tempera¬ 
ture fields through infra-red instru¬ 
ments, of converting cloud motions 
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Though much has been said about satellite meteorology’s 
contribution to weather forecasting, this new tool has not as yet 
contributed significantly to airline meteorology. Inertial navigation 
shows far greater promise of helping to improve airline 
performance 



to upper-air wind patterns, of dis¬ 
tinguishing major thunderstorm de¬ 
velopments from large-scale cloud 
systems, all have a potential for op¬ 
erational usefulness in the airline 
picture. For the oceans and sparsely 
populated areas of the globe where 
upper-air data-gathering networks 
are not feasible, these new tech¬ 
niques have great significance. 

A new tool of the aviation meteo¬ 
rologist, just appearing on the hori¬ 
zon, is the inertial navigation system 
now guiding some 150 airline air¬ 
craft. In addition to providing the 
exact latitude and longitude of the 
aircraft at any instant, I.N.S. gives a 
frequent readout of the wind direc¬ 
tion and speed being encountered 
(possible because an aircraft with 
I.N.S. is as well “fixed” as a ground 
station). From this source, meteor¬ 
ologists and flight crews have al¬ 
ready learned about fine-scale wind 
structure in and out of jet streams 
and in thunderstorm environments, 
to a degree that has heretofore been 
available only to a few research air¬ 
craft equipped with special gear. 

Now we have, in effect, a fleet of 
research aircraft operating around 
the clock over many air routes. It 
should give us new insight and op¬ 
erational weather data that will per¬ 
mit the refinement of wind forecast¬ 
ing and help us in anticipating some 
turbulence conditions on a scale 
matching the phenomenon (for 
which die established data-gather¬ 
ing system is too coarse-meshed to 
see the details we need). The dia¬ 
gram above shows the kind of knowl¬ 
edge of wind structure now made 
possible with I.N.S. To appreciate 
what this means, note that the con¬ 
ventional wind-measuring system 
now used worldwide consists in 
tracking balloon-borne radio trans¬ 
mitters released from ground sta¬ 


Shown above is a plot of winds measured 
aboard a Boeing 747 fitted with an 
inertial navigation system, on a flight 
across Nevada and Utah at 37,000 feet. 
Winds were logged every two minutes 
(i.e. at intervals of about 18 miles) 


tions spaced on irregular grids 100 
to 300 miles apart. (And this grid 
density applies only to the United 
States and Europe; in other areas it 
is even sparser.) 

To fully capitalize on this feature of 
I.N.S., a high-speed data link will be 
coupled to the aircraft’s wind sen¬ 
sors, to its sensitive ambient air tem¬ 
perature indicator and to its flight- 
recorder accelerometer. Testing of 
this air-to-ground data link is 
already in progress. If S.S.T. opera¬ 
tion requires the sensing of addi¬ 
tional weather elements, this can be 
accommodated, and the data trans¬ 
mitted to government and airline 
analysis centers for both research 
and operational use. 


through a jetstream core. The rawinsonde 
stations in this area are at Ely, Nevada 
(the central black circle) and at the points 
marked R, and would be the only con¬ 
ventional sources of wind data. 


On the subject of S.S.T. operations: 
how will the task change when air¬ 
liners travel three or four times as 
fast as they do now? The airline 
meteorologist and dispatcher will be 
concerned with accurate tempera¬ 
ture, thunderstorm and turbulence 
forecasts for flight planning during 
the climb, trans-sonic, cruise and 
descent regimes. This requirement 
should actually be less difficult to 
fulfill than today, because of the new 
observational tools under develop¬ 
ment, including the S.S.T.’s them¬ 
selves as observing platforms and 
transmitters of real-time data. 

As with any new generation of air¬ 
craft, operating experience will 
quickly give meteorologists a better 
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The map shows airports where fog- 


to 1971. Sites labelled (W) have had 


dispersal programs sponsored by airlines warm-fog dispersal programs; the others 


and airport managements have been 
operated in the eight winters from 1963 


have used only supercooled-fog-seeding 
techniques. 


understanding of the synoptic pat¬ 
terns involved, and a chance to re¬ 
fine the necessary forecast tools. It 
will not be necessary to start the 
S.S.T. support function from scratch, 
for operating and weather data are 
already available from high altitude 
government research projects, super¬ 
sonic flights of the B-70 and the first 
two Concordes, and presumably 
from the extensive flying which has 
been logged by heavy supersonic 
military aircraft. At the terminal, 
weather problems will be the same 
as they are for the subsonics, except 
for relief that may be provided by 
Category III landing aids (to which 
we shall return) and by future fog 
dispersal systems. 

In other words, future changes look 
to be of the same order as those of 
the past. Basic meteorological 
knowledge and observational tech¬ 
niques have advanced significantly 
in the past 30 years, resulting in 
greater skill in forecasting the broad 
features of the weather patterns over 
24- to 48-hour periods. But the de¬ 
tailed short-range forecasts of some 
“mesoscale” weather phenomena of 
interest to the airlines (see, again, 
the first table) still entail a mix of 
art and science, and do not match 
the progress that has been made in 
other areas of technology. To over¬ 
come this deficiency, constant moni¬ 
toring of new data and updating of 
forecasts is required, and this is 
where the specialist airline fore¬ 
caster fits into the picture. Fortu¬ 
nately, some important weather ele¬ 
ments affecting operations can be 
anticipated with a sufficient pre¬ 
cision to reduce disruption of sche¬ 
dules and to maximize operating 
profits without sacrificing safety. 

To see how these diverse problems 
are handled, let us look at them one 
by one. 


Fog—and Its Dispersal 
In the populated latitudes of this 
planet, fog is the greatest obstacle to 
uninterrupted airline service, and 
has posed problems since the first 
days of air transportation. Despite 
the progress which has been made 
towards making “all weather” land¬ 
ings possible, fog is estimated to cost 
the domestic airlines annually about 
$75 million, and this cost increases 
every year. We hear much of Cate¬ 
gory II and Category III landing 
capabilities (meaning, respectively, 
ability to land in runway-light visi¬ 
bilities of 1600 ft. and 800 ft.) but, 
although millions of dollars have 
been spent by the federal govern¬ 
ment and the airlines in instrumen¬ 


tation, maintenance, and training 
over a period of several years, only 
20 runways in the 48 contiguous 
states were equipped in December, 
1971, with Category II hardware. 
The fully automatic Category III ca¬ 
pability is still down the road, and 
there are reservations among airline 
meteorologists and some pilots as to 
how well the system can handle cer¬ 
tain other weather factors than fog, 
such as low-level wind shears (wind 
variations with height). 

Forecasting fog conditions down to 
very low visibilities is a frustrating 
task, because of the natural variabil¬ 
ity of fog density. An electronic mea¬ 
sure of atmospheric transmissivity 
called Runway Visual Range 
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Fog, snow, and freezing rain are the prime causes of airport 
shutdowns, and of these only fog has thus far proved 
susceptible to modification. The forecasting problems have 
more to do with timing and details than with overall prediction 


Station 

Fog 

type 

Seeding 

flights 

Per cent 
success 

Cost 

Benefit 

Benefit/ 

cost 

Los Angeles 

Warm 

25 

32% 

$63,000 

$129,790 

2.1 

Seattle 

Warm 

12 

75% 

$34,500 

$ 96,481 

2.8 

Salt Lake City 

Cold 

17 

59% 

$ 5,800 

$ 63,650 

11.0 

Spokane 

Cold 

63 

66% 

$ 4,000 

$ 28,141 

7.0 

Medford, Ore. 

Cold 

19 

84% 

$ 1,200 

$ 14,970 

12.5 

Boise, Ida. 

Cold 

1 

100% 

$ 2,600 

$ 2,157 

0.8 

Omaha 

Cold 

2 

50% 

$ 2,300 

$ 2,988 

1.3 

Des Moines 

Cold 

1 

100% 

$ 300 

$ 1,793 

6.0 

Atlanta 

Warm 

(No Fog) 


$ 4,600 




This table shows the costs and benefits sites shown on the map (opposite) 

of fog-dispersal operations conducted by during the 1969-70 winter season. 
United Air Lines alone at nine of the 


(R.V.R.) is now used in the control 
of landings and take-offs at most ma¬ 
jor airports, but techniques have not 
yet been developed for reliably fore¬ 
casting it. The airline or government 
forecaster has discharged his re¬ 
sponsibilities within the state of the 
art when he has accurately forecast 
the time when a fog development 
will reduce visibility below 14 mile. 
But this condition does not neces¬ 
sarily close the airport to landings 
and take-offs, since the R.V.R. value 
takes into account the fog-penetrat¬ 
ing power of the high-intensity ap¬ 
proach and runway lights (this mea¬ 
sure is the basis of the above visibil¬ 
ity figures for Categories II and III). 
The R.V.R. reading, usually trans¬ 


mitted to the aircraft on initial ap¬ 
proach, gives the pilot a conserva¬ 
tive indication of where he will first 
recognize the guidance lighting sys¬ 
tem, even though the conventional 
(eyeball) meteorological visibility is 
being reported as a lower figure. 

The difficulty of forecasting dense 
fog conditions, and the costs of Cate¬ 
gory II and Category III programs, 
have worked together to cause the 
airlines to take a new approach to 
low-visibility landings—fog disper¬ 
sal. Following several false starts in 
thermal techniques, which origi¬ 
nated as emergency measures in 
World War II, the most recent era of 
airport fog dispersal began in 1963. 
Operational programs were initiated 


by United Air Lines at Salt Lake 
City and Medford, Oregon, using 
dry-ice dispersed from light aircraft 
to dissipate or to thin supercooled 
fog (in which the water droplets are 
below freezing point). These pro¬ 
grams have expanded since then, 
and now include aircraft seeding 
techniques applied to warm fog (the 
usual type, with water droplets 
above freezing-point). Airport man¬ 
agements and all participating car¬ 
riers have been sharing in the cost of 
these programs, which are now or¬ 
ganized at some 15 airports in the 
U.S. The table and map on these 
pages indicate the level of activity 
and the benefits accruing. Present 
techniques used in handling warm 
fog are still in the developmental 
stage and are expected to grow into 
more sophisticated ground methods 
of fog control, now being tested. 

Snow and Freezing Rain 
Next to fog, snow and freezing rain 
are prime causes of airport shut¬ 
downs—sometimes lasting longer 
than stoppages due to fog. Most 
major airports in the snow belt have 
been periodically buried for a day or 
more by a single snowstorm which 
has defied all the forces of modern 
snow removal equipment. Ice 
storms are more localized, but if 
continuous, can nullify the most effi¬ 
cient sanding operations and ground 
any aircraft which have not been 
protected by hangars. Such weather 
situations leave the airlines with no 
choice but to prepare elaborate 
plans for diversions from affected 
areas as far in advance as the skill of 
the forecaster will allow. 

The synoptic patterns which pro¬ 
duce heavy snows or long periods of 
freezing rain are well recognized. 
The difficulty is to predict the de¬ 
tails. The timing of the onset of 
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The East Coast storm of February 9, 
1969, was an example of an occasion 
when heavy snow paralyzed some major 
airports in the Northeast while the same 
meteorological conditions produced 


snow, its duration and accumulation, 
and the direction and speed of the 
accompanying winds, are very diffi¬ 
cult to anticipate with the desired 
accuracy. The snow/rain line asso¬ 
ciated with some major cyclones is 
critical: an error of only 50 miles in 
the forecast movement of a low- 
pressure center—a small error by 
forecasting standards—has meant 
the difference between rain and 30 
inches of snow at a particular air¬ 
port (an example is shown above). 
Here is where improved mesoscale 
forecasting capability would pay off 
handsomely. 

Thunderstorms 

Thanks to the development of 


only rain a short distance away. In such 
a situation an error that is small by any 
ordinary forecasting standards becomes 
crucially important to an airline operator. 


ground and airborne radar, the 
thunderstorm is less formidable an 
enroute weather problem today than 
even 20 years ago. An aircraft en¬ 
counter with damaging hail is a 
rarity, and may be written off as an 
airline hazard. 

Flights are planned to go around or 
over anticipated areas of severe 
thunderstorm. Doing this depends 
on good forecasts. Most airlines use 
the severe-weather advisories of the 
National Weather Service as a start¬ 
ing point. Issued from a special office 
in Kansas City known as the Severe 
Local Storm Unit, these forecasts are 
piped to airline weather offices by 
teletype, relayed as required to flight 
dispatching offices and to specific 


flights by radio-phone connections, 
and supplemented by hourly avia¬ 
tion reports and ground radar sum¬ 
maries. The newest tool, first tested 
by the airlines in the summer of 
1970, is a facsimile hookup to the 
National Weather Service ground 
weather-radars. This provides the 
airline dispatch offices or weather 
centers with a nearly instantaneous 
scope display of the current position 
and intensity of thunderstorm activ¬ 
ity, which is the information they 
need for flight planning. 

But thunderstorm patterns change 
rapidly, individual cells growing and 
decaying in only 20 to 30 minutes. 
When complete avoidance of storm 
lines cannot be accomplished by 
choice of flight plan, the key tool to 
a safe and smooth ride is the air¬ 
craft’s weather radar. The newest 
radars now being mounted on the 
747’s, DC-lO’s and L-1011’s have 
300-mile range, twice that of their 
precursors. This gives the pilot am¬ 
ple time to survey a line of thunder¬ 
storms from a distance for soft spots 
through which he can fly—using 
eyesight when he reaches them—or 
“saddles" in the buildups which he 
can fly over, with a minimum of de¬ 
touring. The Air Route Traffic 
Control (A.R.T.C.) Centers of the 
Federal Aviation Administration 
(F.A.A.) are also kept current on 
thunderstorm location and intensity 
from the same ground sources, from 
their own radars, and by feedback 
from flights they are controlling. 

Of course, no departure from 
planned altitude or route for de¬ 
touring thunderstorms can be made 
by any aircraft without prior clear¬ 
ance from A.R.T.C. Congestion 
around major air traffic hubs has 
recently resulted in occasional re¬ 
fusals of such clearance because of 
insufficient airspace. Aircraft are 
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Thunderstorms and high winds present hazards to modern 
aircraft chiefly during landing and take-off. Otherwise these 
features are now reduced to economic issues having to do with 
payloads and fuel consumption 


then forced to hold, divert to an al¬ 
ternative destination, or—as has 
happened in a few cases—to nego¬ 
tiate corridors narrower than is pre¬ 
scribed for maximum turbulence 
avoidance. 

This problem is likely to be 
alleviated with the help of im¬ 
proved ground radar communica¬ 
tions and display through the new 
F.A.A. Central Flow Control Facil¬ 
ity, (C.F. ) 2 , and of improved air¬ 
borne radars which will depict the 
actual zones of turbulence; both de¬ 
velopments already under way. 

In the terminal area, thunderstorms 
cause sudden gusty windshifts 
which may be a hazard for the un¬ 
wary at landing or take-off. This is a 
transitory weather element, precise 
timing of which is critical, but un¬ 
forecastable more than a few min¬ 
utes ahead of time. Pilots and con¬ 
trol personnel using the airport’s 
own meteorological equipment can 
normally keep ahead of this hazard, 
but additional instrumentation on 
the airport periphery would give 
added guidance. Occasionally a 
cluster of severe thunderstorms cen¬ 
tered over an airport may cause a 
suspension of aircraft operations be¬ 
cause of not only strong winds, but 
hail, lightning and heavy accumula¬ 
tions of water on runways. 

Strong Crosswinds 
Modem jet transports are allowed to 
land on a dry runway in winds 
whose component across the runway 
is up to 30 knots. Most airports 
served by air carriers have a runway 
complex giving a choice of direc¬ 
tions, allowing landings to be made 
in surface winds whose total speed is 
substantially higher than this. On the 
other hand, when braking effective¬ 
ness is reduced by runway “clutter” 
(such as standing water, slush, ice, 


or packed snow) the allowable cross- 
wind may be reduced to only 5 
knots. This kind of restriction can 
close an airport, or at least reduce its 
capacity'. For the meteorologist, the 
forecasting problem then becomes 
one of anticipating not only the 
strength and direction of the wind, 
but also the impact of runway clut¬ 
ter on its allowable cross-direction 
maximum. A particularly critical 
case is the snowstorm with strong 
winds. The forecaster must not only 
try to estimate the accumulation of 
snow and when it will end, but also 
in what direction the wind will hold 
when the snow has ended (since 
most airports have only sufficient 
snow-clearing equipment to attack 
and hold open one runway at a 
time). Even with proper planning, 
the economic impact of a combina¬ 
tion of strong winds and poor run¬ 
way conditions can be substantial, 
as airport capacity is reduced and 
wholesale cancellations, diversions, 
and delays ensue. 

Headwinds and Tailwinds 
Between climbout and descent, the 
situation is different: the effect of 
the winds encountered is almost en¬ 
tirely an economic one. In earlier 
days, with shorter-range aircraft, a 
poor forecast of headwinds might re¬ 
sult in unscheduled landings and ex¬ 
tensive delays. Today, in contrast, 
any wind can be handled, but at a 
price in fuel or payload; and this too 
is planned in advance of the flight. 
If wind forecasts are consistently 
poor, the pilot and dispatcher will 
logically begin to ask for more fuel 
than is called for in the flight plan, 
to ensure an adequate margin. This 
is an expensive practice, for today’s 
jets with their thirsty appetites con¬ 
sume up to 30 per cent of the excess 
fuel simply to carry it. More im¬ 


portant, under some operating con¬ 
ditions, without proper forecasting 
and planning, payload may be re¬ 
stricted, to accommodate the addi¬ 
tional fuel weight. Thus, a large por¬ 
tion of the total effort of an airline 
weather office is devoted to ensuring 
that the flight planning computers 
have the most accurate upper-air 
wind and temperature forecasts that 
present-day techniques can provide. 

Most airlines use the output of the 
CDC 6600 computer at the National 
Meteorological Center in Washing¬ 
ton. The observations upon which 
the 6600 relies come from about two 
hundred rawinsonde (balloon) sta¬ 
tions around the world, and from 
hundreds of airline and military 
flights operating over the air routes 
over both populated and unpopu¬ 
lated regions. Wind and tempera¬ 
ture forecasts covering most of the 
Northern Hemisphere are fed 
through dedicated phone lines either 
directly to the airline computer or to 
the airline weather center for further 
processing. This government service 
avoids many man-hours of duplica¬ 
tive effort by the airline meteor¬ 
ologist. 

The mathematical model which the 
6600 uses falls short in winter and 
early spring, when almost explosive 
changes in wind and temperature 
patterns and peaks in jet-stream 
velocities occur which elude the 
forecast system. The forecasts there¬ 
fore need considerable updating and 
revising by the airline weather de¬ 
partments, based on the constant 
flow of up-to-the-minute wind and 
temperature information they re¬ 
ceive from aircraft. 

Since direct operating costs for an 
average airline aircraft are about 
$500 per hour, keeping the flight- 
plan winds refined to the utmost 
contributes to fuel savings running 
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into many millions of dollars an¬ 
nually. 

Flight plans are printed out by the 
airline’s computer two to three hours 
before departure time. Several such 
plans are computed for each flight, 
and reviewed by the meteorologist 
and dispatcher to discover which of 
them best meets all criteria. 

Flight plans were first made by 
computer in 1954 by United Air 
Lines, using hand-generated wind 
forecasts and an IBM 607. Today’s 
machines produce as many as 1000 
flight plans per day, encompassing, 
if required, all of the Northern 
Hemisphere and much of the South¬ 
ern. 

Clear Air Turbulence 

The cautionary advice given to pas¬ 
sengers on every airline flight about 
keeping their seat belts fastened 
while in cruise recognizes the in¬ 
herently spotty nature of Clear Air 
Turbulence (CAT) and our inabil¬ 
ity to forecast the precise time and 
location of this potential hazard. The 
frequency of encountering “severe” 
CAT (arbitrarily defined as produc¬ 
ing vertical accelerations of plus or 
minus 1.0 G) is about once in 35 
million miles of flying—even the 
veteran air traveler experiences such 
an event on scheduled airlines per¬ 
haps once in a lifetime, if he con¬ 
fines his travels to scheduled air¬ 
lines. But these same airlines fly ap¬ 
proximately four million miles every 
day in the U.S., and at this rate, the 
air carrier fleet is vulnerable to se¬ 
vere CAT three or four times per 
month (mostly during winter and 
spring). The exposure would be 
greater were it not for a capability 
of forecasting general areas within 
which some CAT may be expected, 
and flight-planning to avoid it. 

Airline meteorologists developed 


A case of WIT (Wave Induced Tur¬ 
bulence). Trace of accelerometer read¬ 
ing, Indicated airspeed, and altitude, ob¬ 
tained from a DC-8 aircraft flight re¬ 
corder. This seven-minute record has 
been magnified 20X from the original 
record etched on a spool of stainless 
steel. The vertical gusts indicate a turbu¬ 
lence encounter corresponding to “mod- 


the first CAT forecasting techniques 
in 1956, using synoptic analysis plus 
aircraft reports of actual turbulence. 
Refinement of the forecasting meth¬ 
ods has continued, and in recent 
years we have made effective use of 
the acceleration recorders aboard 
the aircraft in learning more about 
the nature of the beast. Shown here 
is a typical recorder readout which 
illustrates the mesoscale nature of 
the phenomenon (the whole trace 
represents only about 50 miles of 
flight). It is obvious that we can 
never effectively forecast all CAT 
areas with synoptic-scale data. So an 
airborne CAT-detector must even¬ 
tually be developed, to provide the 
same kind of guidance to the pilot as 


erate” intensify. This even occurred 
in clear air at the tropopause. Wave 
action is evident on the airspeed and 
altitude trace and can also be recog¬ 
nized above the "noise” of the vertical 
gusts. Descent from 39,000 feet to 
35,000 feet was started between the 
fourth and fifth minute as a WIT-avoid- 
ance measure. 


airborne radar does with respect to 
thunderstorm turbulence. Prospects 
seem hopeful, on the basis of recent 
government and university research 
with ground radars, hydrodynamic 
simulations of the atmosphere, and 
concerted flight research using sev¬ 
eral fully instrumented aircraft. 
Also, very recently, a mathematical 
theory has been developed whose 
predictions of turbulent air motion 
tally with observations. 

Incidentally, the acronym “CAT” 
has been falling into disfavor among 
some meteorologists. The phenome¬ 
non of practical interest is really the 
turbulence, whether it occurs in 
clear air or cloud. Because airline 
meteorologists, pilots and research- 
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News accounts occasionally remind us of the surprises which 
clear air turbulence still holds for airline passengers. But these 
events would be far more frequent without the largely successful 
forecasting techniques now in use 


ers all recognize wave motion at 
many wavelengths as an ever pres¬ 
ent characteristic of this kind of tur¬ 
bulence, either as a triggering mech¬ 
anism or as an accompaniment, 
the expression “WIT” is being pro¬ 
mulgated—Wave Induced Tur¬ 
bulence. 

Low-Level Wind Shear 
In the few hundred meters of air 
next to the ground, stratification 
sometimes develops which causes 
the winds to change abruptly in 
speed, direction, or both, within a 
small vertical distance. When air¬ 
craft have descended through the 
shear layer on approach to landing, 
this “wind shear” has been responsi¬ 
ble for undershoots, overshoots, hard 
landings, or worse. At least one case 
has been measured of a 30-knot 
speed change in 30 meters, but the 
shear need not be this great to com¬ 
promise safety. Fortunately, the gen¬ 
eral synoptic conditions can be fore¬ 
cast. 

Even so, airports possess no obser¬ 
vational technique at present for fur¬ 
nishing the actual magnitude of the 
shear to incoming aircraft. This kind 
of data is becoming increasingly im¬ 
portant, to ensure the safe landing of 
large aircraft from the “decision alti¬ 
tude” of 100 feet which is specified 
in the category II bad-weather-land- 
ing requirements. 

High Surface Temperatures 

Today’s jet airliners are significantly 
affected, with regard to fuel require¬ 
ments at take-off, by surface tem¬ 
peratures. The objective is to mini¬ 
mize payload penalties. Although it 
is the higher air temperatures which 
most significantly affect air density 
and hence length of take-off run 
(particularly at high altitude air¬ 
ports), the flight dispatcher is con¬ 


cerned also with temperatures in the 
moderate range. The airline fore¬ 
caster must therefore exercise his 
skills in developing the hour-by-hour 
expectancies of temperature at all 
seasons, so that permissible gross 
weights for marginally short run¬ 
ways, under different wind condi¬ 
tions, can be calculated. 

Some attempts have been made to 
computerize this type of forecast, 
using climatological data and cur¬ 
rently reported values. But correc¬ 
tions required to account for 
changes in local circulation, passage 
of fronts, and other factors are too 
subjective to program, and today 
manual systems still produce the 
most effective results. 

Wet Runways 

At the landing speeds of today’s 
transports, standing water remain¬ 
ing on the runway during or follow¬ 
ing rain or from melting snow may 
cause hydroplaning of the aircraft 
tires, reducing bralcing action after 
landing to nil. This problem is in¬ 
fluenced more by the runway’s sur¬ 
face characteristics and drainage 
than by the purely meteorological 
factors that govern other forms of 
runway clutter. It is now established 
that a grooved surface helps a great 
deal. 

Recognizing that reverse thrust is 
most effective only at the higher 
ground speeds, and that wheel brak¬ 
ing cannot always be effective on 
wet runways that are not grooved, 
regulations require additional run¬ 
way length to be available for use 
when wet. Lacking this additional 
braking distance, safety requires the 
offloading of payload or fuel. Thus, 
the meteorologist has a role here: 
the accuracy of the precipitation 
forecast is obviously related to both 
economics and safety. 


In General: Weather Delay 

Until airways and airport capacities 
began to be taxed to their limits by 
traffic volumes that grew faster than 
the ground and control facilities, air¬ 
line flights were not delayed or in¬ 
terrupted except when they were di¬ 
rectly confronted by a deterring 
weather problem. Today it is a dif¬ 
ferent story. Enormous costs are in¬ 
curred by the airlines when air 
traffic becomes backed up half a 
continent away from an airport af¬ 
fected by fog, snow, crosswinds, or a 
stagnant thunderstorm condition. 
The source of trouble need not be an 
airport: similar delays are triggered 
long distances from an airspace 
block where there is severe thunder¬ 
storm activity or extensive wave- 
induced turbulence. 

The problem of anticipating and 
minimizing these types of delays 
rests largely with the flight dis¬ 
patcher and the air-route traffic con¬ 
troller; their judgment is signifi¬ 
cantly enhanced by timely forecasts 
from the airline or government 
weather offices. 

Solutions to the overall problem of 
delays caused by weather are com¬ 
plex, involving both government and 
industry efforts to modernize com¬ 
munications links and weather and 
control radars, and to further com- 
puterizate air traffic control proce¬ 
dures. The establishment of the first 
Central Flow Control Facility by the 
F.A.A., already mentioned, is one of 
the steps being taken to ease the 
situation. 
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In the 1968 Housing and Urban De¬ 
velopment Act, Congress dedicated 
the federal government to the at¬ 
tainment of the 1949 goal, which has 
not been met, of a decent home in a 
suitable living environment for all 
families. This goal, says the Act, 
“can be substantially achieved with¬ 
in the next decade by the construc¬ 
tion or rehabilitation of 26 million 
housing units, 6 million of these for 
low and moderate income families.” 
That latter figure is not unfamiliar. 
John W. Gardner, in the Committee 
on Science and Astronautics’ Sci¬ 
ence, Technology and the Cities 
(1969), puts it thus: . . after two 
generations of agitation and amid 
the greatest physical abundance in 
the history of the world, the nation 
still tolerates 6 million substandard 
dwelling units and almost 4 million 
more that, while physically ade¬ 
quate, are overcrowded.” 

Although, in the Act’s Declaration 
of Policy, Congress made it clear 
that “the highest priority and em¬ 
phasis should be given to meeting 
the housing needs of those families 
for which the national goal has not 
become a reality,” specific means 
to this end were not provided. To 
be sure, innovations such as Title II 
sections 235 and 236, which enable 
the Federal Housing Authority to 
assist low and moderate income 
families to purchase and rent (re¬ 
spectively) housing through direct 
subsidies, are steps toward this goal. 
But nowhere in the Act do we find 
the methods whereby H.U.D. might 
be able to expand the supply of 
housing at costs low enough to al¬ 
low low- and moderate-income 
people to participate. 

"The author gratefully acknowledges the 
assistance of Ernest Bohn and Douglas 
Montgomery, both members of the 
C.W.R.U. faculty. 


And the ten-year goal for new 
units requires that an average of 2.6 
million units be created each year, 
1.1 million more than this country’s 
recent average production. It is be¬ 
ing said that the housing industry 
is entering boom times. According to 
U.S. News & World Report (March 
8, 1971) the drop in mortgage rates 
to 7 to 8 per cent, an ease in the fear 
of recession, and revived consumer 
interest in frill-free houses with 
price tags in the mid 20,000’s en¬ 
couraged officials to predict a big 
sales year. The chief economist for 
the National Association of Home 
Builders foresaw 1.8 million units, 
but this is still far below the goal. 
Operation Breakthrough (O. B.), 
announced by H.U.D. Secretary 
George Romney in May, 1969, is 
the administration’s program for the 
needed technical improvement in 
methods. It aims to encourage new 
technology, use the full range of 
available labor skills, improve archi¬ 
tectural design and site planning, 
reduce rising costs, overcome con¬ 
straints imposed by building codes, 
zoning laws, and labor rules, en¬ 
courage better methods of financing, 
improve management, and identity 
and aggregate larger markets to pro¬ 
vide greater opportunities for vol¬ 
ume-produced housing systems. In 
short, it is a program to develop, 
test, and promote industrialized 
building in housing. In this article 
I shall describe the program, and 
then attempt to evaluate it in the 
context of possible alternatives. 

First, it is necessary to say a few 
words about industrialized building 
in general. After World War II, 
Western Europe experienced acute 
shortages of housing, material, and 
skilled labor. In an attempt to ac¬ 
quire enough new housing in the 
shortest possible time, several coun¬ 


tries subsidized companies anxious 
to develop new building technolo¬ 
gies. This research and development 
led to new construction methods 
that employ various amounts of fac¬ 
tory-produced parts, all of which 
methods are known as industrialized 
or systems building. 

Systems building offers several ad¬ 
vantages over conventional building. 
The use of unskilled and semi¬ 
skilled labor in the factory and on 
the site enables the contractor to 
avoid dependence on expensive 
craft laborers. The mass production 
of building parts in the factory en¬ 
ables the contractor to realize a 
higher level of productivity from his 
laborers than is possible with tra¬ 
ditional methods on the site. The 
time required to construct a building 
with systems methods is usually only 
50 to 66 per cent of the normal time, 
another source of cost savings. New 
building materials are used which 
could not easily be handled by con¬ 
ventional building methods. Sys¬ 
tems building also permits the inte¬ 
gration of building functions, from 
initial design to completion (in 
marked contrast to the conventional 
disorder) making the construction 
process more predictable. Overall, 
the estimates of cost saving range 
from none to 25 per cent. 

Although systems building tech¬ 
niques have been used for 
many kinds of structures be¬ 
side housing complexes—schools, 
dormitories, hospitals, clinics, and 
office buildings—the systems ap¬ 
proach to housing has been chal¬ 
lenged by some architects on 
aesthetic grounds. In fact, the ar¬ 
tistic quality of systems-built struc¬ 
tures varies at least as widely as 
that of conventional buildings. 
Many low-income projects erected 
by traditional methods in New York 
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H.U.D.’s Operation Breakthrough promises to stimulate 
the acceptance of industrialized building, and in the process 
to erode many of the institutional obstacles to low-cost 
housing. But the central task has yet to be tackled 



The stages in the construction of a typi¬ 
cal industrialized building project— 
a drawing supplied by Antony Herrey 
of the M.l.T. Real Estate Office and 
William A. Litle of the Department of 
Civil Engineering. This type of operation 
is advantageous only on a fairly large 
scale; federal efforts to stimulate in¬ 
dustrialized building have therefore 
attempted, among other things, to over¬ 
come the geographical barriers of local 
building codes. 
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Building innovations encounter extreme caution on the part of 
clients, suspicion among job-conscious workers, and 
Procrustean rigidity in the local building codes 


and Chicago during the late 1950’s 
and 1960’s seem unmatchable in 
their sterility. Conversely, the visual 
success of Montreal’s Habitat and 
Finland’s Tapiola, and other com¬ 
plexes in Sweden, Great Britain, and 
Italy, provide some assurance that 
the systems are not inherently anti- 
aesthetic. Ezra Ehrenkrantz, Presi¬ 
dent of Building Systems Develop¬ 
ment Inc., San Francisco, and Engi¬ 
neering News Record’s Construction 
Man of the Year for 1969, believes 
that building systems—far from in¬ 
creasing uniformity—will provide 
for more individuality, more flexi¬ 
bility, and a fuller range of options. 

The Barriers 

This bright picture begins to fade 
when we ask what is practically 
possible in the context of the exist¬ 
ing housing industry (see also J. 
Karl Justins “Can We Rebuild an 
Industry?” Technology Review, May 
1970, pp. 22-29). The basic condi¬ 
tion for profitable industrial produc¬ 
tion is repetition. Repetition implies 
a large project consisting of many 
similar buildings, or different build¬ 
ings incorporating many of the same 
elements. But the American Dream 
(unlike that of most Europeans, who 
seem content to live in apartments 
or multi-family buildings) is cen¬ 
tered upon the single-family house. 
Few Americans live in large proj¬ 
ects, and even fewer wish to. In 
conformity with the Dream, the 
housing market is widely frag¬ 
mented; builders are primarily 
small firms who serve local markets. 
These small companies have lacked 
the resources necessary to carry on 
significant research programs, and 
most of them could not now afford 
the investment of a systems building 
factory. For example, Associated Es¬ 
tates, in Cleveland, has a system 


for which one production plant will 
cost about $2.5 million. Transporta¬ 
tion from factory to site is an addi¬ 
tional major cost, allowing projects 
to be profitable only if they are, in 
this fairly typical case, within a ra¬ 
dius of 100 miles of the plant. 

The building industry is conserva¬ 
tive in its methods. Innovations 
meet with extreme caution on the 
part of clients, suspicion among job¬ 
conscious workers, and Procrustean 
rigidity in the local building codes. 
The skilled construction laborers, 
the highest paid laborers in the 
country, are usually cited as having 
obstructed, through court actions 
and strikes, the use of labor-saving 
devices and industrialized building 
methods. And truly, some union 
successes sound very strange from 
the systems point of view. A 1967 
Supreme Court decision upheld a 
union’s alleged right to prevent the 
use of prefabricated doors in order 
to protect the worker at the site. 

Local building codes, originally de¬ 
signed to protect the health and 
welfare of clients, are barriers to 
systems building in two ways. The 
multiplicity of different codes within 
a single metropolitan area is an ob¬ 
stacle to the high-volume produc¬ 
tion of standard parts which indus¬ 
trial methods demand. Furthermore, 
most codes actually tend to discrimi¬ 
nate against new methods and ma¬ 
terials, by specifying not the build¬ 
ing’s desired performance but some 
specific, well-established means of 
attaining this end. Over 5,000 codes 
are in use, as many as 100 in a single 
metropolitan area (a rather differ¬ 
ent situation from the days when 
King Hammurabi, in 1750 B.C., en¬ 
acted the first recorded building 
code, decreeing death for an archi¬ 
tect whose house fell on a client). 

The structural adequacy of systems 


building is the primary target of 
local code officials, whose fears were 
fueled by the “progressive col¬ 
lapse,” in 1968, of a load-bearing- 
wall apartment house in Great Brit¬ 
ain. The extensive report to the 
Minister of Housing and Local Gov¬ 
ernment found that progressive col¬ 
lapse is not an inevitable feature of 
high systems-built buildings. It can 
be avoided by the introduction of 
sufficient steel reinforcement to give 
continuity at the joints and by ar¬ 
ranging the load-bearing walls so as 
to provide secondary support paths 
if part of the structure fails. An ex¬ 
plosion in an Algerian systems 
apartment, which caused major 
damage to the ground and second 
floors (including removal of load- 
bearing panels), had only local ef¬ 
fects—the structure was undamaged 
above the second floor. 

The Program 

Obsolete codes and other con¬ 
straints are being weakened, at least 
locally, by H.U.D. policies (notably 
those associated with Breakthrough) 
and by the action of energetic pri¬ 
vate groups. We shall return to this 
question after looking at Break¬ 
through itself. Operation Break¬ 
through, directed by H.U.D. Assist¬ 
ant Secretary for Research and 
Technology Harold B. Finger, has 
two types of research program. Type 
A, which has received most of the 
publicity, consists of three phases: 
design-development, prototype con¬ 
struction and testing, and volume 
production. Formally engaged in 
phase 2, H.U.D. is presently funding 
the construction of 22 complete 
housing system prototypes. 

Type B research and development 
is aimed at longer term projects. 
Eleven proposals have been selected 
from among the 385 submitted to 
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H.U.D. in September, 1969. Three 
deal with developing new methods 
for handling utilities in residential 
housing—waste disposal and plumb¬ 
ing systems, electrical power distri¬ 
bution, service and utility “cores.” 
One will develop a new lightweight 
concrete mixture suitable for casting 
into panels and modules. There is a 
project on the design of inexpensive 
furniture. Another proposal concen¬ 
trates on cost-saving techniques for 
conventionally built housing. Others 
might be called institutional re¬ 
search: they are devoted to land- 
use regulations (including zoning), 
home-ownership as a fringe benefit 
of employment, a study of what kind 
of housing people actually need, in¬ 
novations in land-tenure techniques, 
and methods of market aggrega¬ 
tion for volume housing producers. 

The building systems of the “type 
A” projects were selected by H.U.D. 
from 236 proposals submitted by 
private industry in response to a 
formal invitation issued in June, 
1969. In the second phase—proto¬ 
type construction—2,000 housing 
units of the 22 systems will be con¬ 
structed, on nine sites in eight 
states. (The original Breakthrough 
plans called for 3,000 prototype 
units on 11 sites in 10 states, but 
H.U.D. suffered a budget cut for 
fiscal 1971. The H.U.D. request of 
$55 million for research and tech¬ 
nology—which includes Break¬ 
through—was reduced to $30 mil¬ 
lion, less than was required for 
Breakthrough alone.) A variety of 
systems will be displayed at each 
site. Every housing type, from 
single-family detached to high-rise, 
will be included. Nine site-planning 
firms were competitively selected to 
integrate the housing types at each 
site into an attractive living environ¬ 
ment. Private developers were also 


Transportation of building components 
from factory to site is a major cost in 
industrialized building; the economics 
dictate that this distance be less than 
about 100 miles. There is no point in 

selected to manage construction and 
the subsequent sale, rental, and 
maintenance of the units. 

The sites, too, were competitively 
selected. States and cities were in¬ 
structed by Romney to propose en¬ 
tities on which it would be possible 
to secure waivers of building-code 
and zoning requirements, adequate 
to accommodate the many unique 
technical features of the Break¬ 
through systems. A total of 218 sites 
from 37 states and the District of 
Columbia were proposed, of which 
those selected vary in size from 1.7 
to 60 acres. The number of housing 
units per site will run from 80 to 
about 500. 

The sites will be in St. Louis; 
Macon, Georgia; Kalamazoo, Michi¬ 
gan; Sacramento, California; Indian¬ 
apolis; Jersey City; Memphis; and 2 


building a factory unless enough com¬ 
patible work is planned within that 
radius to keep it busy. (Photo: Levitt 
and Sons) 

in Metropolitan Seattle. Originally, 
sites in New Castle County, Dela¬ 
ware, and Harris County, Texas, 
were included in the O.B. plans. 
After the funding cut, however, they 
were cancelled from the program. 
Construction, originally planned to 
start late in 1969, was begun in the 
fall of 1970. 

Some of the units at each site will 
be withheld from the market to 
serve as demonstration models for 
visitors. The others will be sold or 
rented to the general public on a 
free market basis. Financial assist¬ 
ance will be offered under regular 
H.U.D. programs, to ensure a repre¬ 
sentative mixture of economic 
groups. An open housing policy will 
be pursued. H.U.D. will follow up 
the experiment by checking on the 
reactions of residents and the dura- 
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Drawings show how the components of 
one Levitt system, used in an Operation 
Breakthrough project, fit together into 
a housing "module”, which can be 
combined with other modules to form 
a complete building. 


bility of the structures. 

While some proprietary systems 
were already complete before 
Breakthrough (and will receive 
from it a commercially useful boost) 
others will need a considerable de¬ 
velopment effort to achieve a per¬ 
fected operation, and H.U.D. will 
pay the research and development 
costs. Because of the prototype na¬ 
ture of these developments, and be¬ 
cause each producer is assigned 
only a small number of units on each 
site, construction costs are expected 
to be greater than they would be in 
full production. H.U.D. will make 
up the difference between sale 
prices and construction costs. 

The major effect of the develop¬ 
ment subsidies has been to attract 


industrial corporations which had 
system capabilities but little or no 
experience in housing. At the same 
time, small firms could participate 
in the program by forming consor¬ 
tiums or by becoming developers, 
builders, and suppliers to the vol¬ 
ume producers. 

The testing of the prototypes will 
lead to a certification of each sys¬ 
tem by H.U.D. (which is being 
aided in this work by the National 
Bureau of Standards and the Na¬ 
tional Academies of Science and En¬ 
gineering). The idea here is to pro¬ 
vide some credible guarantee that a 
new method of building is trust¬ 
worthy, for the benefit of those who 
might otherwise insist on the letter 
of their local codes. “It is hoped that 


the H.U.D. certification will afford 
adequate assurance to the local 
elected officials and building code 
officials as to the safety and sound¬ 
ness of the housing,” says one H.U.D. 
document. 

On this matter of transcending the 
local codes, the federal government 
is not alone in its thinking. In the 
past two years, California, Ohio, 
Washington, and Virginia have 
passed legislation under which the 
state evaluates and certifies indus¬ 
trialized systems, which are then 
freed from having to meet local re¬ 
quirements. (Ohio’s law will prob¬ 
ably be challenged by a city and 
judged by the courts as to its con¬ 
stitutionality. ) 

As soon as the Breakthrough sys- 
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For the first time, national unions representing carpenters, 
electricians, plumbers, and laborers have signed contracts 
with volume housing producers covering off-site production 
facilities and the on-site installation of the products 


terns are evaluated, and (hopefully) 
federally certified, their proprietors 
will be able to seek the volume 
markets they need to make indus¬ 
trialized building profitable. While 
H.U.D. does not guarantee commer¬ 
cial success for any of the partici¬ 
pants, it is attempting to identify 
possible large-scale markets and de¬ 
velop them. As information source 
and packager, H.U.D. is assembling 
data on available land, sponsors, de¬ 
velopers, potential buyers, and 
sources of funds. H.U.D. is also 
urging Breakthrough upon real es¬ 
tate and financial groups, home¬ 
builders, and potential purchasers. 

While no direct financial support is 
planned for the volume production 
of the certified Breakthrough sys¬ 
tems, H.U.D. will give priority in the 
allocation of housing assistance 
funds (especially the Title II, sec¬ 
tions 235 and 236, programs I men¬ 
tioned at the beginning), to propo¬ 
sals that plan to use Breakthrough 
systems. Communities that raise no 
objection to the use of these systems 
for all income levels will be given 
priority in their funding requests to 
H.U.D. for water and sewer facili¬ 
ties, community facilities, and ur¬ 
ban renewal financing. 

At this point, a H.U.D. departure 
from original Breakthrough plans 
should be revealed. Phase 3, the 
active encouragement of mass con¬ 
struction of housing using O.B. sys¬ 
tems, was not to begin until the 
prototypes were constructed, tested, 
and officially certified by H.U.D. 
However, even though phase 2 is 
behind schedule (at last review no 
system had acquired certification) 
H.U.D. is vigorously pushing ahead 
with phase 3 operations. }n the 
Cleveland area, the Federal Hous¬ 
ing Administration (F.H.A.) has al¬ 
ready given priority to processing 


applications of three projects that 
will employ O.B. systems. Two have 
acquired F.H.A. commitment and 
the third expected F.H.A. approval 
before the new year, regardless of 
whether or not the prototypes had 
received certification. In this man¬ 
ner, H.U.D. is projecting its con¬ 
fidence in the 22 systems and stimu¬ 
lating faster local acceptance of sys¬ 
tems building methods. 

The preferential treatment af¬ 
forded systems builders by F.H.A. or 
other H.U.D. agencies is presently 
limited to the 22 firms and consorti¬ 
ums participating in the prototype 
program. Consequently, nonpartici¬ 
pants who currently possess systems 
capabilities, and who will be an¬ 
alyzed by H.U.D. after formal cer¬ 
tification procedures are completed 
in the O.B. program, are for a while 
discriminated against. 

Other changes are sought through 
persuasion. One of the causes of 
seemingly unimaginative site plan¬ 
ning is the inflexibility of local land- 
use regulations. Consequently, 
H.U.D. advocates—although it can¬ 
not implement—the “planned unit 
development” concept, whereby de¬ 
velopers may ignore specific regula¬ 
tions and present their plans to local 
officials for approval or disapproval 
as a whole. And local zoning restric¬ 
tions, especially in the suburbs, may 
be overruled by state laws such as 
the Massachusetts statute that au¬ 
thorizes a state agency to review lo¬ 
cal decisions against inexpensive 
housing. In California, a group of 
government and citizen agencies is 
currently challenging the constitu¬ 
tionality of a suburban zoning law 
which discriminates against people 
of low income. 

In its written communications, 
H.U.D. fails to mention that the de¬ 
leted Breakthrough sites in Dela¬ 


ware and Texas experienced vigor¬ 
ous opposition from local citizens. 
Both the Delaware site, a suburb of 
Wilmington, and the Texas site, a 
suburb of Houston, drew objections 
from residents convinced that Break¬ 
through would relocate blacks into 
their neighborhoods. Finger admits 
that local opposition delayed pro¬ 
gress at these sites and weighted the 
decision to drop them when the 
budget cut occurred; he implies that 
if enough money had been available 
the battle against prejudice in New 
Castle and Harris Counties might 
have gone differently. 

Attempts to overcome restrictive 
labor practices have ranged from 
Romney’s verbal confrontation with 
union members at the 1969 A.F.L.- 
C.I.O. Building Trades Convention 
to friendly persuasion. For the first 
time, national unions representing 
carpenters, electricians, plumbers, 
and laborers have signed contracts 
with volume housing producers cov¬ 
ering off-site production facilities 
and the installation of units at the 
building sites. 

It should perhaps be mentioned 
that Finger has his own definition of 
“technology,” which encompasses 
not only hardware but any novel 
means whatever for achieving a 
specified end result. When he speaks 
about Breakthrough, he tends to de- 
emphasize the hardware aspects and 
concentrate on the institutional 
changes which he hopes to stimu¬ 
late. Viewed in this light. Operation 
Breakthrough is a kind of wooden 
horse of Troy—a human incursion 
into the city presented in a physical 
package designed to appeal to Tro¬ 
jans. 

From all of this, we might draw the 
obvious conclusion that Operation 
Breakthrough will be beneficial. 
However, the urgency of our urban 
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A federal program may be judged according to how well it uses 
the full range of options available to it—which range from 
complete inaction to direct subsidy and regulation 


problems, the keen competition for 
public resources, and the complexi¬ 
ties of our social, economic, and 
political environment force the se¬ 
rious student of public policy to 
compare programs with feasible al¬ 
ternatives and to try to discover 
whether stated objectives are in fact 
accomplished. 

Compared to What? 

Any public policy can be analyzed 
at several levels. For instance, if we 
choose to ignore the realities of ex¬ 
isting political and economic con¬ 
straints, any federal housing effort 
short of immediate and direct fed¬ 
eral construction might appear 
wanting in seriousness and sub¬ 
stance. At another level of analysis, 
we might acknowledge the restric¬ 
tions of the existing laws and rela¬ 
tionships between government and 
private industry, but acknowledge 
also the full range of actions open 
to the federal government; we 
might then judge a program accord¬ 
ing to its position along a continuum 
of feasible activities, of which one 
extreme is complete inaction and 
the other is direct federal subsidy 
and regulation (as we find it in areas 
such as nuclear power, air transpor¬ 
tation, and farming). A third, nar¬ 
rower level of analysis starts by ac¬ 
cepting the reigning political phi¬ 
losophy as a constraint within which 
all programs must operate. 

The first level leaves the imagina¬ 
tion delightfully untrammeled but 
offers little practical help. What is 
possible in one country is not ne¬ 
cessarily politically possible in an¬ 
other. The federal financial re¬ 
sources for a really sweeping solu¬ 
tion exist, but it is well known that 
money is not everything. The third 
level is, for the long-term view, un¬ 
necessarily myopic, for administra¬ 


tions come and go with a rather 
shorter time-constant than that of 
this particular problem. It is the 
level on which the officers of an ad¬ 
ministration presumably wish to be 
judged, at least while that adminis¬ 
tration is in power. But I shall in¬ 
cline toward the second, broad-con¬ 
tinuum level of analysis, with occa¬ 
sional—and I hope recognizable— 
excursions into the other two. 

The implementation of the 1968 
Housing Act was one of the tasks 
that the present administration in¬ 
herited from its predecessor; it is a 
task whose performance depends 
very much upon how the role of the 
federal government is regarded. 

At the National Governors’ Con¬ 
ference in the summer of 1969, 
President Nixon revealed the New 
Federalism. He characterized the 
structure of the federal government 
as being “overly centralized, overly 
bureaucratized” and blamed this for 
“the collapse of confidence in gov¬ 
ernment itself, a mounting distrust 
of all authority that stemmed in 
large measure from the increasing 
inability of government to deliver 
its services or keep its promises.” In 
contradistinction to the philosophies 
of Hamilton, Madison, and Jay— 
whose “old federalism” was intended 
to restrain the ominous spirit of fac¬ 
tional divisiveness—President Nixon 
desires to give greater control to 
state and local authorities: the fed¬ 
eral government will provide guide¬ 
lines and money, but not direct 
services. 

Ironically, while the governors 
generally favored the revenue-shar¬ 
ing plan (the primary outgrowth of 
the New Federalism) Governor Nel¬ 
son Rockefeller at the same con¬ 
ference won overwhelming approval 
for recommendations for greater 
centralization. Only Lester Maddox 


opposed a resolution for Washington 
to take over the state welfare pro¬ 
grams entirely, and all but a hand¬ 
ful of the state leaders supported a 
nationwide compulsory health in¬ 
surance program. And city majors, 
while anxious to obtain more fed¬ 
eral money and more control over 
its allocation, are not convinced that 
they can receive equitable treatment 
if the funds are filtered through 
state capitals. 

Seemingly impatient with these un¬ 
productive local rivalries. Business 
Week (Dec. 6, 1969, p. 130) com¬ 
mented to the effect that, when a 
problem is national, the action 
called for is also national: “The 
abrasions and dangers of the social 
revolution now central to the na¬ 
tion’s cities . . . are beyond the re¬ 
sources of city hall, state house, or 
any voluntary association of busi¬ 
nessmen. Even if the demands of 
the poor and the blacks could be 
coped with locally, the end they 
seek is a national one—a reweaving 
of the social fabric—and only na¬ 
tional leadership will be able to 
chart a response.” 

Donald Cantry, who is an advocate 
of metropolitan decision-making in 
metropolitan functions (offering 
economies of scale), claims that if it 
is necessary to offer localities incen¬ 
tives to induce them to coordinate 
their planning activities, this is “no 
time for the federal government to 
give its carrots away” (City, August, 
1969, p. 21). 

The Humphrey-Reuss revenue¬ 
sharing proposal has requirements 
for states to accomplish governmen¬ 
tal reorganization (including metro- 

olitan-scale planning) in order to 

e eligible for federal allotments. 

From the viewpoint of the protec¬ 
tors of minority rights we are af¬ 
forded a different perspective. It is 
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An apartment block being built for 
Operation Breakthrough in Memphis, 
Tenn., by the Stirling Homex Corp. 


argued that the have-nots can rarely 
get fair treatment locally, for sub¬ 
sidies go to the powerful, not the 
powerless. Arthur Simon ( Common¬ 
weal , January 22, 1971) reminds us 
that Title VIII of the 1968 Civil 
Rights Act prohibited discrimination 
in renting and selling of most hous¬ 
ing. Shortly thereafter in the Jones 
vs. Mayer case, the U.S. Supreme 
Court declared “All citizens of the 
U.S. shall have the same right, in 
every state and territory, as is em¬ 
ployed by white citizens thereof to 
inherit, purchase, lease, sell, hold, 
and convey real and personal prop¬ 
erty.” With an executive order, Presi¬ 
dent Nixon, in order to implement 
the 1964 and 1968 Civil Rights Acts, 
can withhold all federal money from 
communities that refuse to accom¬ 
modate blacks on the same basis as 


whites or that fail to provide an ade¬ 
quate share of low-income housing 
units. 

But, one way or another, minori¬ 
ties must rely on the goodwill of the 
majority. Poverty and segregation 
have not hurt, or even seriously in¬ 
convenienced, the vast majority of 
Americans. Herbert Gans, writing in 
New York Times Magazine (August 
3, 1969), draws the somewhat des¬ 
pairing conclusion that under the 
present structure of American gov¬ 
ernment there cannot be, and there 
will not be, a real solution to the 
problem of the cities. As he sees it, 
the goodwill of the majority is so 
limited that majority rule itself is the 
major obstacle to urban improve¬ 
ment. 

Thus, there are those who recog¬ 
nize no constraints at all except the 


need to solve the problem. And 
there are also those who recognize 
all the constraints of their place and 
time, however transitory. 

Romney’s greatest success seems to 
be the identification of constraints 
inherent in our political structure. 
What is not profitable must be done 
by government, and what is profit¬ 
able may be done by industry. 
While consciously working within 
the New Federalist limitations, 
Romney has created a lucid plan to 
attack the constraints of local build¬ 
ing codes, small markets, zoning, 
labor problems, and a fragmented 
industiy poor in research and tech¬ 
nology. The volume of proposals 
that the original Breakthrough re¬ 
quest evoked clearly reveals indus¬ 
try’s new interest in housing, which 
might lead to the loosening of Con¬ 
gressional purse strings in this area. 

The Tasks Remaining 
Nevertheless, a serious judgment of 
Breakthrough, even through the 
narrow-band filter of the New Fed¬ 
eralism, must be based on whether 
or not the objectives of the 1968 
H.U.D. Act will be met. Since a 
reduction in construction costs of 
50 per cent—which is not expected 
—would reduce the rent of a unit 
only about 12.5 per cent, and since 
costs of construction will probably 
decrease only gradually, there is no 
reason to believe that low- and mid¬ 
dle-income families will be able to 
afford housing in the near future 
without additional assistance. For 
these people, Operation Break¬ 
through fails. Builders, too, need 
additional assistance, for few can 
realistically afford the necessary in¬ 
vestments to enter the systems field. 
(Of course, it is conceivable that 
those who can may find themselves 
with a much bigger share of the 
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If Atomic Energy Commission radiation standards, imposed on 
states by the federal government, are constitutional, could we 
not legislate similarly over-riding federal performance 
standards for building systems? 



System building In Europe: work in 
progress and some of the finished 
products at Thamesmead, a major new- 
town development in the east of the 
London metropolitan area. (Photo: 
Antony Herrey and William A. Litle) 


market, as appears to have hap¬ 
pened in Britain where a few major 
names show up on one big building 
site after another.) 

A feasible innovation within the 
New Federalism constraints would 
be the creation of an Institute for 
Building Sciences, which could be 
part of a National Council for De¬ 
velopment Standards. With initial 
government funding, this organiza¬ 
tion could become self-supporting 
through collection of fees and sub- 

3 tions. Its activities would in- 
2 the development and updating 
of building codes, evaluation and 
certification of building products, 
equipment, and techniques, the pro¬ 
motion and coordination of research, 
and the dissemination of informa¬ 
tion. While endorsed by the Kaiser 
Committee and proposed by the 
Douglas Commission, it has been 
virtually ignored by H.U.D., which 
plans to take to itself these functions. 

Herbert Franklin, Executive Asso¬ 
ciate of the National Urban Coali¬ 
tion, claims that a generation of ex¬ 
perience suggests that the incentive 
system—that is, federal incentives 
for new methods, but local control— 
simply cannot work. In the past, 
localities have avoided responsibili¬ 
ties by refusing to use federal sub¬ 
sidies that have undesirable strings 
attached. Franklin, writing in The 
Journal of Housing (August-Septem- 
ber, 1969, p. 411) finds it necessary 
for Congress to require that states 
and localities accept any building 
system certified by H.U.D. as meet¬ 
ing performance criteria. Jim 
Toomey, from the same organiza¬ 
tion, was disappointed by the selec¬ 
tion both of systems and of sites. The 
excitingly different systems were 
avoided, he said, and the sites were 
not representative of the inner city 
environment where the main prob¬ 


lems are. 

Escape from the confines of the 
New Federalism, of course, in¬ 
creases our alternatives. Top of the 
list is the need for increased federal 
subsidies. There seems to be virtu¬ 
ally complete agreement on one 
point: systems building cannot de¬ 
crease housing costs enough to en¬ 
able low- and moderate-income 
families to acquire decent housing 
without assistance. So more housing 
still means more subsidies. The 
seriousness of the federal housing 
subsidy programs of recent years is 
easily challenged. Between 1962 and 
1967, $356 billion was spent for 
“defense,” $33 billion for farm sup¬ 
port, and only $1.25 billion for 
housing subsidies. The Douglas 
Commission pointed out that almost 
four times this last amount was, in 
effect, given to those who already 
own homes through interest-tax de¬ 
ductions. Even full funding of ex¬ 
isting programs would help. 

Other direct federal actions are 
possible. If Atomic Energy Commis¬ 
sion radiation standards, imposed on 
states and localities by the federal 
government, are constitutional, 
could we not legislate similarly 
over-riding federal performance 
standards for building systems? Ad¬ 
ditional legislation could diminish 
the power of unions to prevent the 
use of certified prefabricated parts 
on the job site. 

One of the cost factors minimally 
affected by the current thrust of 
Breakthrough is land, which remains 
an expensive non-variable tending 
to keep the sale price of dwellings 
high, independent of technical pro¬ 
gress. The federal government 
could treat building-land as a na¬ 
tional resource. Parcels of land could 
be set aside for housing, as they are 
for military bases, space facilities, 
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research operations, and national 
parks. The Ragone Panel on Hous¬ 
ing Technology recommended that 
“government should be responsible 
for having land ready when and as it 
is needed” for low- and moderate- 
income housing. 

Related to the land resource con¬ 
cept, and not a substitute for in¬ 
creased urban housing construction 
but a complement, is the idea of 
starting new cities. The National 
Committee on Urban Growth Policy 
recommended in its The New City 
(Praeger, 1969) that by the start of 
the next century we create a hun¬ 
dred new cities, each housing and 
employing 100,000 people, and ten 
others for one million each. New 
cities constitute ideal projects for 
systems building in that they pro¬ 
vide an opportunity to coordinate 
all phases of a community’s develop¬ 
ment, and to manufacture com¬ 
ponents in large quantities. In a 
new city, many of the obstacles I 
have mentioned would simply not 
arise. To plan these cities, and the 
growth of existing urban areas, some 
kind of federal urban-growth 
agency would of course be needed, 
just as our triumphs in space re¬ 
quired the establishment of a Space 
Administration (from which, inci¬ 
dentally, Harold Finger came). 

The Housing Act of 1970, signed 
January 2, 1971 by President Nixon, 
authorizes the creation of a Commu¬ 
nity Development Corporation in 
H.U.D. Slated to work with state 
and local agencies responsible for 
land development, the corporation 
will coordinate new-town activity. 
Its aid will include loan guarantees, 
interest-charge grants, planning 
grants, infrastructure grants (for 
mass transit, hospitals, libraries, 
etc.), and direct grants of surplus 
federal land. But the authorization 


calls for only $166 million in the first 
three years, hardly a significant 
commitment. 

Central to the success of Break¬ 
through is market aggregation. An¬ 
other route to the coordination of 
housing demand is metropolitan 
planning. Housing does not exist in 
a vacuum. It needs an infrastructure 
to provide the services people re¬ 
quire. So, for housing demand to be 
concentrated, transportation, educa¬ 
tion, medical, recreational, and com¬ 
mercial facilities must be planned on 
a regional or metropolitan basis. As 
yet, attempts to stimulate metropoli¬ 
tan planning have had minimal re¬ 
sults. 

The “urban renewal” areas of cen¬ 
tral cities appear to be natural loca¬ 
tions for volume-produced housing. 
While, as we have seen, the incen¬ 
tive approach includes faster proc¬ 
essing of proposals adopting Break¬ 
through-type housing, more direct 
federal action seems appropriate. 
Since the government sells the land 
at a loss to the developer, the use of 
building systems could be made a 
precondition for obtaining such cut- 
price land. 

The research and development pro¬ 
grams of H.U.D. seem to have little 
thrust beyond the prototype stage of 
the type A projects. The eleven type 
B projects, while interesting, are dis¬ 
jointed and will have limited effect 
without additional research. Even 
though the Breakthrough companies 
include giant conglomerates such as 
G.E., TRW, and Boise Cascade, 
most housing firms still cannot carry 
on significant research. A continued 
research program, with increased 
funding, is imperative. 

In conclusion, Operation Break¬ 
through will have several beneficial 
effects. Systems building will gain 
wider acceptance with builders, fi¬ 


nanciers, government officials, and 
people who need housing. Its ex¬ 
panded use will provide more jobs 
for the unskilled, plus year-round 
employment for many construction 
workers. Also, it will probably, to 
some extent, increase the supply and 
quality of housing. But, for lack of 
commitment in Congress and in the 
present administration, it will not 
result in the attainment of the goals 
so clearly stated in the 1968 H.U.D. 
Act. Neither Congress nor President 
have shown themselves willing to 
provide the funds necessary to com¬ 
plete, according to plan, Operation 
Breakthrough itself, much less to 
provide the massive assistance 
needed by the low- and moderate- 
income families if they are to ob¬ 
tain decent housing from a price-in¬ 
flated industry. And in the shorter 
term, the current New Federalist 
philosophy, precluding as it does 
numerous federal actions that 
would be quite consistent with the 
existing political and economic en¬ 
vironment, sharply reduces the prob¬ 
ability of attaining even the modest 
Breakthrough objective of holding 
back future cost increases. 
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An urban growth strategy for the 
United States must include a three¬ 
pronged attack on the problems of 
the central cities, on sprawling and 
exclusive patterns of suburban de¬ 
velopment, and on the sluggish 
growth or outright decline of de¬ 
pressed regions. Attempts to deal 
with each of these problems sep¬ 
arately are likely to be counterpro¬ 
ductive. 

For example, efforts to increase 
housing and job opportunities in the 
central city seem only to accelerate 
in-migration of the poor and to per¬ 
petuate the existing mismatch be¬ 
tween resources and demand for 
services. Efforts to disperse inner- 
city residents among existing sub¬ 
urban communities may be a partial 
solution, but in the long run this is 
not an effective way to revitalize 
inner city economies or to rebuild 
deteriorating areas. Moreover, there 
is strong sentiment against a “city 
de-population” strategy that would 
undercut the recent political gains of 
emerging black majorities in our 
largest cities. 

Totally new communities (or “new 
towns” as they are sometimes 
called) developed within existing 
urban areas, on open land at the 
metropolitan fringe, or in rural loca¬ 
tions may be the key to an effective 
urban growth strategy. Development 
at this bold scale can: 

□ Provide significant amounts of 
housing for low- and middle-income 
residents in the suburbs, in close 
reach of new jobs and improved 
public services. 

□ Help spur growth in lagging re¬ 
gions by “making a market” for key 
services and facilities and by ag¬ 
gregating people and jobs. 

□ Revitalize inner-city areas by pro¬ 
viding attractive mixed-use develop¬ 
ment at a scale large enough to have 


a disproportionate impact on an en¬ 
tire city. 

In this article we try to describe 
various approaches to new communi¬ 
ty design and development. In par¬ 
ticular, we focus on ways of ex¬ 
ploiting the innovative potential of 
a publicly-financed new-communi- 
ties program so as to reinforce all 
the policies and programs that will 
ultimately make up a national urban 
growth strategy. 

Present and Future: A Status Report 
At the outset, it is proper to point 
out that totally new communities 
(even with ambitious federal financ¬ 
ing) could not accommodate all or 
even most of the U.S. population 
growth expected in the next dec¬ 
ades. For example, the National 
Commission on Urban Growth Pol¬ 
icy advocates the construction of 100 
new communities of 100,000 people 
each and ten larger new cities, each 
with a population of one million, 
in the next three decades. This plan 
might provide accommodation for 
as many as 20 million people. But 
there may well be a total U.S. popu¬ 
lation increase of 70 to 80 million by 
the year 2000, so new communities 
(under this plan) would accom¬ 
modate only a fraction of projected 
population growth. 

If we expect existing cities and 
towns to accommodate 80 per cent 
or more of all new growth, why 
should they not absorb 100 per cent? 
Why do we need new communities? 

There are several reasons: Our big¬ 
gest cities are already too crowded 
and terribly underfinanced; “dis¬ 
economies of scale” are already all 
too obvious. Yet the current pace 
and scale of the market suggests that 
the largest proportion of new urban 
growth will be concentrated in only 
about one third of the 200 metro- 
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No single program will resolve all of America’s urban 
problems or ensure fulfillment of future inhabitants’ needs. 
But new communities offer an important alternative— 
and a unique opportunity for social innovation 


politan areas in the U.S. Simply mul¬ 
tiplying the current development 
pattern around these areas will in¬ 
crease central-city congestion and 
further tax its already overburdened 
management and service systems. 

It is in these areas of maximum 
impact that new communities could 
serve to structure new growth that 
would complement the needs of the 
central city. In other areas where 
economic growth has slowed, eco¬ 
nomically self-sufficient new com¬ 
munities designed as growth centers 
might serve to attract new residents 
and reverse rural-to-urban migra¬ 
tion. The contribution that such 
growth centers could make to the 
national economy by reviving lag¬ 
ging areas would be substantial. 
Moreover, new communities should 
be useful for testing innovative ap¬ 
proaches to urban development. 

In response to arguments such as 
these, the federal government has 
now guaranteed support to seven 
new community developments under 
the Urban Growth and New Com¬ 
munity Development Act of 1970: 

□ Jonathan, Minn., a new commun¬ 
ity 20 miles west of Minneapolis. It 
is to be largely self-sufficient in 
terms of employment, with low-, 
medium-, and high-income housing, 
village centers, and appropriate in¬ 
dustrial areas. The U.S. Department 
of Housing and Urban Development 
has guaranteed up to $8 million in 
obligations for land acquisition and 
development. Some facilities are al¬ 
ready built, and the population may 
reach 50,000 by 1990. 

□ St. Charles, Md., located 25 miles 
southeast of Washington. This com¬ 
munity will emphasize low-income 
housing; 80 per cent of its 10,000 
single-family housing units are to 
sell for less than $25,000. Its target 
population is 75,000 by 1990. 
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Welfare Island, a proposed new-town-in- when completed. This east-facing plaza is 

town in the East River opposite Manhat- to be linked by a colonnade to a similar 

tan, may be the most conspicuous new- west-facing one across the narrow island, 
community development in the U.S. 
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□ Park Forest South, Ill., centered 
around the development of a new 
“senior college” to be located in this 
suburb of Chicago. Its developers 
project a population of 110,000 by 
1985. 

□ Maumelle, Ark., located 12 miles 
from Little Rock along the Arkansas 
River development project. Recrea¬ 
tion facilities and open spaces are to 
be prominent in this community, 
which is expected to grow to 60,000 
population by 1991. 

□ Flower Mound, Texas, to house 
64,000 by 1990, located 20 miles 
northwest from Dallas, near the new 
Dallas-Fort Worth Regional Airport. 
The town will have 14 neighbor¬ 
hoods grouped into four villages 
clustered around a town center. Pro¬ 
posed technological innovations in¬ 
clude an advanced solid-waste-dis- 
posal system, a property-protection- 
security system, an airport mass- 
transit loop, and internal “people- 
mover” systems. 

□ Cedar Riverside, in Minneapolis, 
the first “new-town-in-town” to re¬ 
ceive federal support. This is part of 
the 340-acre Cedar Riverside Urban 
Renewal Project one mile southeast 
of Minneapolis’ central business dis¬ 
trict; plans call for an eventual pop¬ 
ulation of 30,000 in 12,500 dwelling 
units to be constructed over the next 
20 years, most of them subsidized 
through a combination of federal 
and municipal programs. Proposed 
innovations include an experimental 
education program, phasing of proj¬ 
ect construction to minimize the re¬ 
location of present residents and 
businesses, and “pairing” with the 
new community of Jonathan. 

□ Riverton, N.Y., a 2,650-acre area 
of farm land near Rochester which 
will be developed for housing (pop¬ 
ulation 25,600 by 1986), community 
programs, and industry (400 acres). 


The first residents have moved into 
apartments and single-family homes in 
Jonathan, Minn.; three major industries 
have begun operations in new facilities; 
construction has begun on the first 
village center; and roads, utilities, open 
space, and other public resources are 
taking shape. Jonathan is expected to 


The New York State Urban Devel¬ 
opment Corporation is requesting 
federal guarantee assistance for 
three publicly planned new towns 
in New York: Lysander, outside of 
Syracuse; Amhurst, near Buffalo; 
and Welfare Island, a new-town-in- 
town in New York City. Floyd Mc- 
Kissick, a civil rights leader, is seek¬ 


grow to 50,000 by 1990; it is intended 
to be largely self-sufficient in terms of 
employment opportunities, and its de¬ 
velopers are committed to providing 
subsidized low- and moderate-income 
housing (above) as well as more ex¬ 
pensive homes. 


ing federal support for the develop¬ 
ment of Soul City, a new community 
in North Carolina designed to spark 
industrial development in a region 
that has been short-changed by past 
patterns of urban growth. 

New-community activity has been 
immensely spurred by the passage 
of the Urban Growth and New Com- 
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munity Development Act of 1970; it 
offers attractive incentives to public 
and private entrepreneurs and in¬ 
vestors interested in the planned de¬ 
velopment of socially and econom¬ 
ically sound new communities. The 
Housing Act of 1968 offered federal 
guarantees and supplemental grants 
to private developers for costs in¬ 
curred in the development of new 
communities, and the 1970 Act ex¬ 
tends these opportunities to public 
developers. It provides H.U.D. guar¬ 
antees for the development of new- 
towns-in-town (that is, the clearance 
and redevelopment of “functionally 
obsolete properties” in the central 
cities), planned suburban communi¬ 
ties, and new towns in rural areas 
designed to spur development in 
lagging regions. Indeed, the govern¬ 
ment has already committed up¬ 
wards of $80 million to the develop¬ 
ment of the new communities listed 
above, and more than 50 privately 
developed new communities (which 
already have affected the character 
and scope of development through¬ 
out the country) are also under con¬ 
struction. 

The National Conference of 
Mayors has called the current 
American preoccupation with new 
communities a form of “environ¬ 
mental escapism,” and the mayors 
may be correct in the sense that 
privately developed new towns built 
in the last few years have offered lit¬ 
tle if any relief for those trapped in 
the inner city. Other new-commu¬ 
nity critics also argue that the devel¬ 
opment of publicly supported new 
communities will divert funds from 
inner-city redevelopment efforts. 
Still others doubt that the develop¬ 
ment of planned new communities 
can help to achieve a more balanced 
population distribution throughout 
the United States. The fact is that 
the contribution which publicly- 
funded (and publicly-developed) 
new communities might make to the 
resolution of inner city problems, to 
the rationalization of suburban de¬ 
velopment patterns, and to the eco¬ 
nomic and social development of 
depressed areas has yet to be 
demonstrated. 

Several issues need to be raised in 
determining the role of new towns 
in a balanced national urban growth 
policy: 

□ What kinds of experiments, dem¬ 
onstrations and innovations ought to 
be tried in new community projects? 
How can we learn from—and ensure 


transferability of results from—suc¬ 
cessful new community experi¬ 
ments? 

□ What public objectives can be 
accomplished through new commun¬ 
ity development? What is to be 
gained by governmental participa¬ 
tion in the development process? 
Are there common objectives which 
all new communities ought to meet 
to merit governmental assistance? 

□ What serious urban problems are 
likely to remain unaffected by new 
communities? What complementary 
components of a national urban 
growth policy may be required? 

New Towns for Innovation 
It is clear that new communities 
provide special opportunities for in¬ 
novation. Most discussion centers 
about the possibility of testing new 
technological hardware: new waste- 
control systems, industrialized hous¬ 
ing and other building systems, and 
new modes of transportation. But 
this potential for deploying sophis¬ 
ticated new technology is not the 
central issue. Important as such 
devices may seem, it is the process 
of managing community develop¬ 
ment which really requires special 
attention. New technology will un¬ 
doubtedly be spawned by new com¬ 
munity development, but it is the 
process of working back and forth 
between what is desirable and what 
can be accomplished that we must 
explore. 

This is true for two reasons. First, it 
is not at all clear that the kinds of 
hardware now on the drawing 
boards will be appropriate to the 
kinds of institutions we might hope 
to build for the future. For example, 
a system for constructing school 
buildings from standard components 
may be excellent for educational in¬ 
stitutions as we now know them, but 
existing systems may be entirely in¬ 
appropriate to new teaching meth¬ 
ods or future educational philos¬ 
ophies. New settings for education 
might well be places other than the 
traditional school or classroom, for 
example. 

The second reason for emphasizing 
experiments dealing with the proc¬ 
ess of new community development 
is that communities must serve their 
residents well beyond the initial con¬ 
struction period. Initial technology 
may soon become outdated, and it is 
important to focus on ways of con¬ 
stantly adapting to changing needs 
and demands. Most “company 


towns” built in the United States 
are examples of communities whose 
institutional structure could not 
make such adaptations. 

For a variety of reasons, complex 
institutions develop an inertia which 
makes them progressively more re¬ 
sistant to changes in patterns of in¬ 
fluence, roles, and concepts of pur¬ 
pose. The process of community de¬ 
velopment is likely to fix a course 
which will affect how residents feel 
about their community well into the 
future. We know almost nothing 
about deliberately shaping, in more 
than a physical sense, the ways in 
which new communities might come 
into existence. It is critical that we 
begin to experiment along these 
lines. 

One way to begin experiments with 
the development process is to test 
alternate ways of planning and man¬ 
aging new communities. Two de¬ 
cisions that are usually made early 
in the planning phase have an al¬ 
most irreversible impact upon the 
ultimate character of a community: 
the selection of a site and the 
amount and nature of the financing 
commitment. Experiments might be 
aimed at opening up these decisions 
to the ultimate users who, quite 
literally, have to live with the con¬ 
sequences. Several strategics arc 
possible: 

Can we identify the users of a new 
community so that they can help 
plan the community before a final 
decision on site selection is made? 
The New Communities Project at 
the Cambridge Institute is attempt¬ 
ing to do this, and the planners of 
Soul City have considered ways of 
identifying potential residents so 
that they can be involved in the 
initial planning stages. If this is too 
difficult, can we identify and con¬ 
sult as advisers persons whose points 
of view are likely to be similar? 
(One word of warning here: in¬ 
volvement of surrogate users must 
go beyond the traditional market 
survey; they must have a part in 
generating the range of options as 
well as evaluating specific alterna¬ 
tives. ) 

Another useful strategy is to defer 
as many decisions as possible affect¬ 
ing the form of development until 
residents are on the scene. Indeed, 
the initial development might in¬ 
clude temporary quarters for resi¬ 
dents (short-term rentals) while 
they become directly involved in 
planning their own future environ- 
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Rational planning and new technology are 
obvious advantages for a new town. 

This house, designed in a panelized sys¬ 
tem for Jonathan, Minn., by George Nel¬ 
son and Gordon Chadwick, can be ex¬ 
panded as family needs grow. 



merits. Technologies and designs 
might be sought which break down 
what are presently large capital in¬ 
vestments such as sewer and road 
systems into smaller components 
which may (or may not) be added 
incrementally, thereby avoiding 
long-term commitments to an over¬ 
all physical form. 

Still another possible approach 


might be to build several smaller 
communities simultaneously so that 
each could offer very different com¬ 
binations of site and cash flow char¬ 
acteristics. Communities which are 
deliberately planned to grow slowly 
(temporary users might be allowed 
to pay for the carrying costs of the 
land) might be paired with others 
which are planned to grow as 


rapidly as possible. Funding com¬ 
mitments might vary accordingly. 

These suggestions imply great flex¬ 
ibility in holding open the site and 
cash flow arrangements—flexibility 
which government backing can help 
to make possible. A policy of phased 
commitments may be necessary to 
control experimentation, but it 
should be possible to promise finan- 
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The potential for deploying sophisticated new technology is not 
the central issue; it is the process of managing community 
development which requires special attention and represents 
the special challenge of a new town 



cial backing to innovative commun¬ 
ity development projects and 
strategies even in advance of actual 
site selection. 

The process of actually construct¬ 
ing new communities is a second 
area for potentially fruitful experi¬ 
mentation. Communities might be 
supported in such a way that the 
process of construction provides job 


training opportunities for the unem¬ 
ployed. Groups in Detroit, Mich., 
and Columbus, Ohio, are investigat¬ 
ing the possibility of matching inner- 
city neighborhoods with new com¬ 
munities in the suburbs. Federal 
leverage might be used to promote 
job training as well as the establish¬ 
ment of new minority enterprises in 
relation to new community develop¬ 


ment. 

Low-income families may achieve 
more equity in their homes if par¬ 
tially-finished houses can be left to 
be completed by the residents in 
their spare time. Residents might 
also assume responsibility for certain 
public improvements including the 
landscaping of open spaces, mainte¬ 
nance of public areas, and construc¬ 
tion of neighborhood facilities. 

Institutional Innovation 
The development of more per¬ 
manent institutions in a new com¬ 
munity provides another opportunity 
for innovation. Preventive health 
care on a community scale might be¬ 
come a major part of a plan for the 
delivery of health services; prepaid 
group practice arrangements might 
be tested. Free legal assistance for 
all residents might be possible using 
specialized information and com¬ 
munications systems. 

One can easily foresee political 
conflicts which jeopardize such in¬ 
novative, flexible plans. The first res¬ 
idents will seek to establish the fu¬ 
ture pattern of services and develop¬ 
ment. Later residents may have dif¬ 
ferent ideas. The developer or 
builder who must meet a rigid con¬ 
struction timetable will try to elimi¬ 
nate uncertainties and may be un¬ 
able or unwilling to depart from 
plans or change commitments in 
ways which might reduce his return 
on investment. Renegotiation of gov¬ 
ernment assistance and other fund¬ 
ing commitments after residents 
have begun to assume control of the 
community may be necessary to as¬ 
sure flexibility and responsiveness— 
and somehow should be part of the 
plan. Experiments with various 
ownership formats—condominiums, 
cooperatives, etc.—and other mech¬ 
anisms for local control will be valu- 
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able; several institutional innova¬ 
tions such as the following ought to 
be tried: 

□ Small quasi-governmental units. 
Can control over the services tradi¬ 
tionally provided by city-wide gov¬ 
ernments be dispersed to small 
groups of residents or to neighbor¬ 
hood associations? What are the 
costs of disaggregation? 

□ Special service districts or cor¬ 
porations. Can local development 
corporations be designed to control 
the delivery of services? Can debt 
repayment be transferred from the 
developer to the community or ser¬ 
vice districts in increments? 

□ Annexations, independence, or 
consolidation. Under what condi¬ 
tions does annexation by an existing 
city, creation of a new municipality, 
or consolidation with a larger entity 
such as a county make sense as the 
ultimate form of government for a 
new community? 

□ Community management. Can 
we find better ways of raising issues 
of community concern, disseminat¬ 
ing information, and resolving com¬ 
munity conflict through neighbor¬ 
hood forums, ombudsmen, or new 
forms of media, particularly cable 
television? 

Innovations in Style and Form 

Zoning and development standards 
are a source of continuing frustra¬ 
tion in existing cities, because resi¬ 
dents cannot foresee the likely con¬ 
sequences of one or another kind of 
development standard and because 
new development requirements have 
to be written in terms that allow 
existing structures to comply. New 
communities will offer an unparal¬ 
leled opportunity to test new forms 
of regulation (such as transferrable 
development rights and “floating de¬ 
velopment zones”) and standards 


which apply to complete neighbor¬ 
hoods (such as open space require¬ 
ments) instead of to individual 
buildings. 

These and other experiments 
should encourage the creation of 
unique urban environments. Most of 
the prototypes for the design of cur¬ 
rent new communities were first pro¬ 
posed over 50 years ago, and we 
have little experience designing en¬ 
vironments which are distinctly dif¬ 
ferent. 

New community experiments might 
involve: 

□ Places designed to meet the 
needs of groups in the society who 
have had little or no influence on 
the design of their environments in 
the past. Examples are teenage “pre¬ 
cincts” and areas for transient fami¬ 
lies. 

□ Landscape features used in new 
ways, such as steep hillsides used 
for high-density housing. 

□ Environments which represent 
more adequate responses to extreme 
climates, such as enclosed tempera¬ 
ture-controlled living, working, and 
shopping areas. 

□ Environments structured around 
particular interests such as garden¬ 
ing areas and encounter communi¬ 
ties. 

□ Areas where past eras may be 
experienced as, for example, in func¬ 
tioning historic villages. 

Public Objectives 

If social rather than technological 
innovation is the particular virtue to 
be sought in a new community, how 
can this purpose be achieved, and 
what place do the new communities 
have in our overall efforts to improve 
the quality of urban life? 

One argument in favor of planned 
new communities is that they can 
help us to break out of the existing 


pattern of urban-suburban develop¬ 
ment, the segregation of social 
and political groups and the imbal¬ 
ance of financial resources. Planned 
urbanization offers an opportunity 
to achieve organized environments 
with the most advantageous uses of 
land and the most equitable arrange¬ 
ment of public services and facili¬ 
ties. 

Specifically, there is promise 
through comprehensive planning of 
new communities for: 

□ Lower per capita costs to resi¬ 
dents because economies of scale 
will reduce unit costs. 

□ Optimum development of open 
space and recreational areas through 
carefully planned unit or cluster de¬ 
velopment. 

□ Rational transportation systems 
to provide for internal circulation 
and travel to larger urban center 
and outlying communities. 

□ Wider cultural opportunities be¬ 
cause of a more varied and higher- 
density population. 

Other advantages not to be over¬ 
looked are the economies of produc¬ 
ing housing on a large scale in a 
single area, the opportunity to pro¬ 
vide land and services for housing 
development at substantially lower 
cost through large area develop¬ 
ment, and the fact that new sources 
of investment funds—sources outside 
the traditional capital market—can 
be tapped. 

In addition to the advantages listed 
above, new communities—if govern¬ 
ment-controlled and to some extent 
subsidized—hold prospects for in¬ 
creasing the housing supply for low- 
and moderate-income people; maxi¬ 
mizing employment opportunities 
outside of central cities for low- and 
moderate-income workers; and stim¬ 
ulating the economic and social de¬ 
velopment of lagging regions. 


30 Technology Review, February, 1972 



The private development market as currently structured is not 
capable of accomplishing the broad range of social goals that 
can be assured through increased public involvement. But the 
private developer is an essential partner 



Governmental Participation 
Many countries in Europe and else¬ 
where have gone much further and 
been much more successful than the 
U.S. in the development of new 
communities. This is true—at least 
in part—because governments have 
played a much more active role. Al¬ 
though the initiative for building 
new communities in the U.S. has 
generally come from the private sec¬ 
tor, there are precedents for govern¬ 
mental involvement, which date 
back to the U.S. Housing Corp. of 
World War I, the Rural Resettlement 
Administration in the depression 
years, and special community proj¬ 
ects associated with such activities 
as the Tennessee Valley Authority 
and the Atomic Energy Commission. 
Most of these have been short-lived 
but some have nevertheless had an 
enormous impact on the design of 
planned urban environments ever 
since; they produced successful ex¬ 
periments in innovative design, 
land ownership, perpetual leasing, 
and low-income housing. 

In each of these cases, temporary 
or unique circumstances prompted 
the involvement of the federal gov¬ 
ernment; none was the product of 
any broad federal new communities 
program. It was only in the early 
1960’s that the President and 
Congress began to consider seriously 
a deliberate national policy of sup¬ 
port for new community develop¬ 
ment, and it was only in 1966, when 
privately-financed new communities 
were beginning to generate publicity 
on the basis of their successes and 
failures (as an example of the latter, 
the financial problems of undercapi¬ 
talization during the early develop¬ 
ment of Reston, Virginia), that the 
Congress passed the first new-com- 
munities legislation. Two years later, 
amendments in the Housing and 


Greenbelt, Md., was built as a new com' 
munity during the depression by the 
Rural Resettlement Administration. It of¬ 
fered no industrial employment oppor¬ 


tunities but included such features as 
playgrounds (0) and allotment gardens 
(G). 
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Urban Development Act of 1968 
proposed a real program of federal 
support for new community devel¬ 
opment. 

The crux of this first significant fed¬ 
eral support was a financing guar¬ 
antee and a plan which allowed 
interest and repayment of principal 
to be deferred during the initial 
years of a community’s development. 
The funds provided under the fed¬ 
eral guarantee which were to be 
available for purchase of land; for 
building utilities, improvements, and 
public facilities; and for planning, 
promotion and management costs. 
The 1968 bill set a limit of $250 mil¬ 
lion on a rotating fund for guaran¬ 
tees and restricted the total guaran¬ 
tee for any one community to $50 
million; but, although the plan was 
enacted, Congressional appropria¬ 
tions were not forthcoming. 

In 1970 Congress extended the 
provisions to make federal support 
more attractive to private developers 
and to make similar guarantees 
available to such government units 
as state land development agencies 
and regional planning commissions. 
New-community planning grants 
(not loans) were authorized for 
non-profit organizations, and the 
process of securing a variety of fed¬ 
eral loans and specific grants-in-aid 
(such as sewer and water loans and 
moderate-income housing assist¬ 
ance) was simplified. The authori¬ 
zation was increased to $500 million, 
while the $50 million limit on any 
single community’s guarantee re¬ 
mained. 

A number of state governments 
have recently become involved in 
new-community development ef¬ 
forts, and New York State now has 
one of the most significant urban 
development programs ever at¬ 
tempted in the United States. This 


is embodied in the New York Ur¬ 
ban Development Corporation 
(U.D.C.), created in 1967 and pro¬ 
vided with a revolving fund of up to 
$5 billion. The Corporation has the 
powers of a state governmental 
unit (for example, the ability to ac¬ 
quire land by condemnation and to 
override local codes), and the 
U.D.C. is empowered to act with 
the flexibility of a private developer: 
it can purchase land to hold or de¬ 
velop; it can construct or purchase 
facilities and buildings for any use; 
and it can sell, lease, or manage 
these. As a governmental unit, the 
U.D.C. can apply for federal funds 
to support low-income housing and 
thereby undertake projects which 
do not completely pay their own 
way, even though its own fund may 
not according to the U.D.C.’s charter 
be depleted. The Corporation is cur¬ 
rently involved in the construction 
of over 10,000 units of housing. 

Other states are considering or 
have passed enabling legislation for 
similar state development corpora¬ 
tions, and city involvement—though 
it has developed more slowly—is be¬ 
ginning. New York City in 1970 an¬ 
nounced plans to create a local de¬ 
velopment corporation, controlled 
jointly by the city and local resi¬ 
dents, to build a new in-city commu¬ 
nity on Staten Island. A “mini-city,” 
or new-town-in-town, has been pro¬ 
posed for a central-city site in 
Watertown, Mass., and Philadelphia 
has recently announced plans for a 
$400 million “city-within-a-city” that 
would involve more than 4,000 new 
residential units as well as new com¬ 
mercial facilities. 

Private New-Town Development 
This increased commitment on the 
part of governments is justified by 
the considerable difficulties faced by 


private developers. The risks in¬ 
volved in building a new community 
are tremendous, and to date private 
developers’ records in achieving 
public objectives have not been very 
good. The enormousness of the un¬ 
dertaking, the lack of eminent do¬ 
main power, the total absence of 
early financial returns on a large 
initial investment, and the inevitable 
uncertainty of doing something new 
are only a few of the difficulties that 
the private developer must face. Be¬ 
cause of high risk and low early 
return, large investors have been re¬ 
luctant to back private efforts to 
build new communities. 

Yet the fact remains there are as 
yet no recent examples of publicly- 
developed new communities, and 
privately-developed new communi¬ 
ties have been able to achieve some 
critical social goals (providing low- 
income housing, increasing the job 
base of the region, providing edu¬ 
cational and cultural facilities, max¬ 
imizing open space) in so far as 
these goals have coincided with the 
private developer’s objective of 
making an acceptable profit. 

The private developer is under a 
constraint to provide primarily what 
will be marketable and profitable. 
He has traditionally begun his in¬ 
volvement with the purchase (or 
prior ownership) of a large parcel of 
land and then has planned his new 
community within the constraints of 
the market, his financial capabilities, 
and local government regulations on 
land use. Three critical problems 
are inherent in this traditional land- 
first approach: 

□ Because the developer fails to 
clarify the goals of new community 
development through careful plan¬ 
ning before he purchases the land, 
he is frequently forced to make com¬ 
promises to meet the political, finan- 
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The Welfare Island plan for a new-town- 
in-town in New York's East River incor¬ 
porates a few existing hospital structures 
and adds to them “bands” of different 
activities: five bands of parks and greens 
alternate with four bands of building 
groups. The four-mile waterfront is to be 
a continuous promenade. 


cial, and social constraints imposed 
on the use of his site. 

□ The final purchase price for the 
land and the market at the time of 
development are likely to be the 
most critical factor in determining 
what uses and densities are possible, 
regardless of what the developer or 
the eventual residents might think 
most appropriate. 

□ The plan often fails to reflect the 
needs and growth potential of the 
region in which the new community 
is being built. The builder is gen¬ 
erally not concerned with the im¬ 
pact of his development on the en¬ 
tire region’s growth—the employ¬ 
ment and cultural activities it will 
attract away from areas of greater 
need within the region and the dis¬ 
continuities in regional and state 
services that will be created. 

Indeed, the major criticism of new 
communities built thus far in the 
United States rests on the argument 
that they have not been conceived 
as part of an overall national urban 
growth strategy. 

This experience should not lead to 
the conclusion that new communi¬ 
ties are incapable of achieving so¬ 
cial goals. On the contrary, it merely 
suggests that the private sector as 
currently structured is not capable 
of accomplishing the broad range 
of social goals that could be 
achieved through increased public 
involvement. Government involve¬ 
ment is needed not to substitute for 
private action but to attract it and 
to direct it in ways that benefit both 
new communities and their sur¬ 
rounding environments. The private 
developer, though, is an essential 
partner without whom new commu¬ 
nities probably could not be built 
at all. 

How can governments and private 
investors work together to achieve 


the best result? The key factors 
in the success of any new com¬ 
munity development are: sufficient 
capital; a relatively short develop¬ 
ment period; a location which is de¬ 
velopable, accessible, and available; 
ownership of the land prior to start¬ 
ing; as few legal restrictions as pos¬ 
sible; and a competent administra¬ 
tive and marketing team. 

The purchase of land may best be 
handled by a public body which has 
the power of eminent domain. A 
public corporation such as U.D.C. 
can more easily cut through the 
maze of local development restric¬ 
tions. But there is no substitute 
for private industry’s expertise in 
management and marketing to as¬ 
sure that the development period 
can be minimized and the cost- 
effectiveness of improvements maxi¬ 
mized. “Partnerships” or consortia in 
which coalitions of government and 
private institutions contribute their 
own particular skills and seek their 
own particular objectives are most 
likely to succeed. 

Minimum Public Objectives 

The lines which divide new commu¬ 
nities from other forms of large- 
scale urban development are fuzzy, 
but it is important to be clear about 
what ought to be accomplished 
through governmental support of 
new community development. The 
size of a project, the mix of land 
uses included, or its provision of 
social, cultural and recreational fa¬ 
cilities are not, in themselves, suffi¬ 
cient criteria for determining 
whether a proposed new community 
should be supported. Indeed, it is 
reasonable to expect that a new 
community to be eligible for public 
assistance ought to serve broader 
needs than simply those of its im¬ 
mediate residents. The long-term re¬ 
gional impact, complementarity to 
other governmental programs and 
public investments in a given area, 
and projected impact on the needs 
of inner-city residents must also be 
taken into account. 

Requiring every new community to 
provide a significant amount of low- 
income housing may be the best 
strategy for opening up the subur¬ 
ban job market and environmental 
resources to the inner-city poor. St. 
Charles, Md. (to include town 
houses, garden apartments, and mid- 
rise apartments) is an example of a 
community where exceptional hous¬ 
ing opportunities are to be provided 


for low- and moderate-income fami¬ 
lies. Almost 10,000 single-family 
houses are to be built, and almost 
80 per cent of them are to sell for 
$25,000 or less. In addition, at least 
25 per cent of the rental units are 
to cost less than $150 a month. 

Contribution to employment oppor¬ 
tunities for low- and middle-income 
families is a second consideration in 
evaluating the potential of a new 
community. What is important is not 
that a new community simply pro¬ 
vide jobs but rather that it help to 
balance a region’s economy by mak¬ 
ing it less subject to cyclical fluctua¬ 
tion, that it promise training and 
employment opportunities for those 
presently unemployed, and that it 
utilize the construction of the com¬ 
munity itself to promote job training 
and economic development. A num¬ 
ber of new communities presently in 
the planning stages are particularly 
concerned with these issues: 

□ A new community of 80,000 to 
meet the special needs of the urban 
and rural poor has been proposed by 
the University of Louisville’s Urban 
Studies Center. Almost half of the 
families that arrive during the first 
phase of development would be un¬ 
employed or under-employed, and 
special counselling and training will 
prepare a member of each family 
for participation in the work force. 

□ Soul City, N.C., proposes to pro¬ 
vide poor families living in the 
South an option to moving to north¬ 
ern cities by attracting industries 
willing to provide on-the-job train¬ 
ing for virtually all of their employ¬ 
ees. They arc also seeking industries 
willing to allow employees to parti¬ 
cipate financially in the enterprise, 
thus increasing both the residents’ 
and the industries’ stakes in the com¬ 
munity. 

□ A development program which 
pairs poor inner-city communities 
with new r perimeter communities 
has been proposed for the metro¬ 
politan Detroit area, and a group in 
Columbus, Ohio, is interested in 
developing a similarly paired new/ 
old community. The plan is for city 
residents soon to be displaced by ur¬ 
ban renewal to be employed by in¬ 
dustrialized housing factories build¬ 
ing modular housing for the new 
communities. 

New communities may contribute 
to sound regional development by 
making unique environmental re¬ 
sources available to residents of a 
metropolitan area. Waterfront areas 
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in many American cities are sadly 
neglected, and they are possible 
sites for new in-city communities 
which could be planned to make a 
variety of water-oriented facilities 
available to the city as a whole. The 
Welfare Island development will 
serve this purpose in New York City, 
and several suggestions for develop¬ 
ment of Boston’s harbor islands have 
these ends in view. 

Government new-town participa¬ 
tion may take the form of capitaliz¬ 
ing upon opportunities created by 
other government projects or pro¬ 
grams. For example, excess federal 
lands might provide ideal sites for 
new communities. Government par¬ 
ticipation will be necessary to re¬ 
alize these potentials; Maumelle, 
Ark., one of the six projects ap¬ 
proved under the H.U.D. New Com¬ 
munities Program, was formerly the 
site of a federal ordnance facility. 
A new community has been pro¬ 
posed for Fort Lincoln in Washing¬ 
ton, D.C., and abandoned facilities 
in Hingham, Mass., and at Otis Air 
Force Base on Cape Cod have also 
been suggested as possible sites. The 
fact that land costs are minimal al¬ 
most guarantees that housing costs 
can be reduced. But it is wrong to 
assume that these sites must be 
used simply because they are avail¬ 
able. 

Various governmental actions may 
create situations such that new com¬ 
munities should be considered: when 
a major new highway is built through 
a wilderness area, new demands 
and opportunities for development 
are created in that area; or where im¬ 
provements as part of river basin 
development encourage both indus¬ 
trial and recreational uses; or where 
major government investments (for 
example, public works projects, air¬ 
ports, universities, or laboratories) 


Economic and aesthetic issues combine 
to suggest that most new towns plan for 
phased growth. These land-use maps 
show such a plan for Shelby Farms, 
proposed for a 5,000-acre site 12 miles 

result in an increased demand for 
new manufacturing and housing fa¬ 
cilities. 

Criteria for Different Conditions 

All new communities ought to meet 
certain public objectives to be eli¬ 
gible for government assistance: 
they should provide new housing 
and employment possibilities for 


east of Memphis; an ultimate 65,000 pop¬ 
ulation is accommodated in four phases, 
with about 4,500 dwelling units involved 
in each phase. 


low- and moderate-income families, 
protect unique ecological resources, 
and obtain the greatest secondary 
benefits for an entire region. 

But beyond these fundamental 
standards, somewhat different cri¬ 
teria should be used to measure the 
desirability of new in-city communi¬ 
ties, new towns on the metropolitan 
periphery, and new communities 
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Are the financial risks associated with achieving the proper 
public objectives in new towns so severe as to make extensive 
private investment unlikely? Yes, almost surely—unless federal 
guarantees are effective enough to loosen purse-strings 



which are designed to promote so¬ 
cial and economic development in 
lagging regions. Under the present 
administrative guidelines, however, 
H.U.D. does not differentiate among 
proposed new communities in evalu¬ 
ating feasibility and long-term bene¬ 
fits. For instance, Soul City is a new 
community designed to spur eco¬ 
nomic and social development in an 


“underdeveloped” portion of North 
Carolina. Since unemployment in 
the area is high, the developer 
should not be expected at the outset 
to provide for middle-income hous¬ 
ing or to show an existing demand 
for extensive commercial facilities. 
But if Soul City is going to be eco¬ 
nomically feasible, the developer 
will need federal support, and the 


federal government (if it decides to 
support the proposed project and 
wishes to maximize its impact on the 
region) will have to take a greater 
risk than it would in supporting new 
communities in suburban areas. 
Flower Mound, Texas, is a very dif¬ 
ferent situation; in the growth “cor¬ 
ridor” between Dallas and Fort 
Worth, the risks are far lower. The 
potential long-term benefits of Soul 
City, a new growth center in a lag¬ 
ging area, probably justify a greater 
investment even given the greater 
long-term risk. 

A new in-city community presents 
different kinds of problems and ul¬ 
timately different kinds of risks at 
different costs. Still other issues are 
unique to communities proposed for 
the metropolitan fringe. Site selec¬ 
tion should be conditioned by the 
availability of transportation to the 
inner city, and every suburban new 
community development ought to 
provide inner-city residents with first 
choice in the selection of new hous¬ 
ing and job opportunities. 

Governmental participation in new 
community development ought also 
to guarantee support for genuine 
innovation. Indeed, the Advisory 
Commission on Intergovernmental 
Relations concluded recently that ex¬ 
perimentation ought to be a principal 
justification for direct federal in¬ 
volvement in new-community devel¬ 
opment; a modest program of experi¬ 
mental community development on 
federally-owned lands was recom¬ 
mended. Our view is that innova¬ 
tions should be sought in all new 
communities, and federal programs 
should be flexible enough to fund 
them. 

Some critics argue that the financial 
risks involved in building new com¬ 
munities are too great to encom¬ 
pass the additional risk-taking which 
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most innovations and experiments 
imply. Private developers, espe¬ 
cially, hold this view since they 
must ensure the marketability of 
their developments in every way 
they can. But federal guarantees 
now available will help to loosen 
some of the financial constraints on 
risk-taking; indeed, one way to in¬ 
sure a maximum impact of the mod¬ 
est federal revolving fund would be 
to use it in support of the most ex¬ 
citing experimental projects. 

How Can We Learn from New 
Community Experiments? 

How shall the success or failure of 
experiments or innovative ap¬ 
proaches be judged? Donald Schon 
has pointed out ( see his article On 
Bringing Technology to Social Prob¬ 
lems’ in Technology Review for 
February, 1971, pp. 46-51 ) that ex¬ 
periments in community develop¬ 
ment or institutional innovation are 
different from experiments in the 
physical sciences in at least three 
ways: the large number of variables 
involved in any situation make it 
virtually impossible to undertake 
classical matched-pair experiments; 
“scaling up” may change the nature 
of the problem and invalidate the 
results of a pilot experiment; and, 
since humans are involved, success 
and failure are always relative and 
subjective concepts. 

When an unmanned satellite misses 
its mark it continues into outer space; 
we easily forget about the rocket 
and focus on what can be learned 
to improve the next try. Although 
the costs of developing a new com¬ 
munity are about the same as those 
of sending a satellite to Mars 
(roughly $45 million), we are un¬ 
likely to abandon a new community 
if it fails to meet expectations. Short¬ 
comings will have to be corrected; 
the individuals involved in new com¬ 
munity experiments—planners, ad¬ 
ministrators, investors, and residents 
—must also learn to improve the 
process for the future. 

A rigorous monitoring system is the 
first requisite for learning from ex¬ 
periments. Monitoring should indi¬ 
cate the performance of the commu¬ 
nity at the local level, where feed¬ 
back will allow for frequent adjust¬ 
ments, and at the national level, 
where alternative new-community 
development strategies can be 
evaluated. Since communities take 
years to develop, long-term record¬ 
ing of events, perceptions, and 


changes will be required. 

The process of research should be¬ 
gin with each initial participant in 
the development process recording 
his or her expectations; designers 
ought to spell out the various oppor¬ 
tunities that they envision for each 
new community, and investors ought 
to be specific about profit expecta¬ 
tions. Monitoring should include the 
periodic collection of photographic, 
visual, and verbal records of the 
community, and an archivist should 
be designated to collect and hold 
impressions and records in every 
new community. 

There should be annual national 
surveys of all new communities to 
provide consistent comparative in¬ 
formation, and this information 
shoidd be available from a central 
clearing house. Federal or state 
funding for new communities should 
include the costs of both in-house 
and outside monitoring and ap¬ 
praisal, including efforts extending 
well beyond the life of the actual 
experiments. 

Finally, since one important objec¬ 
tive of experimentation is to increase 
our ability to adapt and to modify 
existing city environments and in¬ 
stitutions, the development of new 
communities should be used to pro¬ 
vide training opportunities for a new 
generation of environmental plan¬ 
ners and designers. This is an ob¬ 
vious and appropriate role for uni¬ 
versities now engaged in environ¬ 
mental education and the training 
of urban planners, and the federal 
government might well assure the 
formation of consortiums of profes¬ 
sional and academic organizations 
for this purpose by including in 
new-community grants modest, 
long-range funding for monitoring 
and evaluation. 

New Towns in Urban Development 

The social, physical, and economic 
conditions of existing cities and 
towns must be improved; but if we 
are to break the continuing pattern 
of urban decay we must provide at¬ 
tractive options to big-city living for 
all groups in the society. The first 
National Urban Growth Report 
(mandated by the Congress in 
1970) is scheduled to be released 
this month. We hope that the report 
will acknowledge the need for 
clearly defined urban growth ob¬ 
jectives. For example, we need 
“changed money flows” designed to 
provide struggling municipalities 


with the funds for social and eco¬ 
nomic development programs; pos¬ 
sibilities include some form of fed¬ 
eral “revenue-sharing,” and changes 
in revenue-raising methods; the 
latter might result in less reliance 
on the property tax and greater em¬ 
phasis on income and sales taxes at 
the state and city levels, federal in¬ 
come tax revisions that would close 
existing loopholes, or some form of 
a “value-added” tax. The federal 
government may also have to take 
additional steps to guarantee the 
flow of mortgage money or to imple¬ 
ment housing allowances for the 
poor if we are to meet basic housing 
production goals. 

Additionally, the urban growth re¬ 
port ought to be concerned with 
the redistribution of control over 
various aspects of urban develop¬ 
ment. We hope that the general 
trend will be toward a more rational 
linkage of intergovernmental plan¬ 
ning and development responsibili¬ 
ties. 

Publicly financed new communities 
are but one component of an overall 
growth strategy. New communities 
do provide a unique opportunity to 
test new mechanisms and even to 
protect unique environments. The 
task of developing totally new com¬ 
munities may also provide us with 
the opportunity to invent real alter¬ 
natives to existing patterns of urban 
living. But, a new communities pro¬ 
gram is not an acceptable substitute 
for more comprehensive national 
urban growth strategy. 
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Computers in State 
Government 


Automated information systems alone cannot solve the problems 
facing state government, but the proper use of such systems 
can help to make government more responsive and efficient 
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State governments are massive 
information processors. Forms, rec¬ 
ords, and reports are constantly 
being filled out, processed, filed, 
retrieved, updated, refiled and 
eventually stored. As state agencies 
have come to provide more and 
more services, effective record¬ 
keeping by manual clerical pro¬ 
cedures has become exceedingly 
difficult—often impossible. As a re¬ 
sult, computers are today being ap¬ 
plied in all functional areas of state 
government. The National Associa¬ 
tion of State Information Systems 
estimates that nearly 600 com¬ 
puters are currently installed in 
state government agencies (exclud¬ 
ing higher education). 

What are the consequences of this 
trend? One thinks immediately of 
financial savings, of improvements 
in efficiency and speed. In so far as 
computers have been wisely ac¬ 
quired and used, such benefits are 
indeed visible, although, as I shall 
show, most of the possible ma¬ 
terial improvements remain to be 
achieved. There are also conse¬ 
quences of other kinds, including 
political ones. 

Start with the economics: state- 
government automated information 
processing is a $250-million-a-year 
industry. However, each individual 
state’s contribution to this total is 
relatively small, usually representing 
less than one per cent of the total 
state budget. From their computer 
investments, state governments have 
reaped huge cumulative economic 
dividends, not to mention greater 
accuracy, reliability, and responsive¬ 
ness. Pennsylvania’s Bureau of Man¬ 
agement Information Systems con¬ 
servatively estimates that the instal¬ 
lation of automated information sys¬ 
tems has enabled the state to avoid 
the cost of 22,000 additional em- 


Alabama's proposed management in¬ 
formation system (M.I.S.) is an example 
of the kind of centrally organized state 
computing operation that the author 


ployees—an annual saving of ap¬ 
proximately $145 million. 

Nevertheless, the costs associated 
with automated data processing 
(A.D.P.) in state government have 
risen at a rate which some consider 
alarming. The number of computers 
involved has nearly doubled in the 
past four years—and fees paid to 
consultants, in that same period, ap- 


recommends. At present it is more usual 
for state agencies to operate inde¬ 
pendently, resulting in much wasted 
effort and expenditure. 

pear to have increased by a factor 
of ten. 

Studies in some states have re¬ 
vealed a shocking proliferation of 
computer equipment among the 
disconnected government agencies, 
and numerous instances of dupli¬ 
cated development efforts. More¬ 
over, equipment has frequently 
been under-utilized (which is 
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wasteful), there has been a lack of 
documentation (so that only a few 
people know the details of a par¬ 
ticular system) and a general lack 
of standardization in the procedures 
for acquiring and operating com¬ 
puters, so that quite needless 
mistakes are common. Agency heads 
have often failed to realize that the 
unique characteristics of specific 
equipment are less important than 
good systems design and have 
naively competed with each other 
for bigger and shinier machines. 

Recently, waking up to this situa¬ 
tion, most states have indeed begun 
to establish central control over the 
acquisition and operation of their 
computers. A strong, technically 
competent central authority to over¬ 
see state-government automatic 
data-processing (A.D.P.) opera¬ 
tions can make a dramatic differ¬ 
ence. 

For example, California’s State 
Office of Management Services 
claims to have: halted the prolifera¬ 
tion of unnecessary computers; 
controlled A.D.P. expenditures; es¬ 
tablished specific policies on the ac¬ 
quisition and use of computers; in¬ 
creased the sharing of computers 
(and created a general-purpose 
shared computer utility); adopted a 
long range (five-year) A.D.P. plan; 
and provided A.D.P. training to 
state employees. 

In the following examples of cur¬ 
rent and potential computer appli¬ 
cations in state government, I shall 
try to show how computers can 
serve state governments as invalu¬ 
able tools for decision-making. 
However, since governmental de¬ 
cision-making is fundamentally a 
political process, there are and will 
always be things that computers 
cannot and—more importantly— 
should not do. 


Administration and Finance 
The past few years have brought 
a continuing sharp rise in the cost 
of state government: with multi¬ 
billion dollar state budgets already 
a reality, automated appropriations- 
accounting and budgetary control 
systems are needed to provide the 
information necessary for the intel¬ 
ligent allocation of available funds; 
they can also help an individual 
agency head discover whether al¬ 
located funds are in fact being effi¬ 
ciently used. 

Ohio, for instance, has a fiscal- 
management reporting system which 
automatically checks the accuracy 
and validity of each billing before 
it is accepted. Further, by providing 
daily reports giving the status of all 
accounts, the system helps to pin¬ 
point potential fiscal problems be¬ 
fore they become critical. It also 
provides monthly and annual re¬ 
ports on the first day following clos¬ 
ing, and enables payments to ven¬ 
dors to be made no later than the 
date on which they are due. A not- 
inconsiderable side benefit of com¬ 
puterization has been the develop¬ 
ment of improved cash control and 
investment procedures, which have 
resulted in a three-fold increase in 
interest income. 

Compare this to a state where the 
governor discovered—too late—that 
even as he was proposing an all-out 
fight against water pollution, his 
Department of Finance had been 
cutting the telephone expenses por¬ 
tion of his Water Pollution Control 
Division’s budget proposal. As it 
turned out, this single budget cut 
of only a few thousand dollars crip¬ 
pled the pollution-reporting pro¬ 
gram. 

With budgetary information ob¬ 
scured—as it often is—both agency 
budget requests and finance depart- 


Water characteristics: 

Hydrogen ion concentration (pH) 

Specific conductance 

Dissolved chlorides concentration 

Dissolved oxygen concentration 

Temperature 

Turbidity 

Solar radiation intensity 
Air temperature 

Dissolved fluorides concentration 
Flood stage height 

Air characteristics: 

Sulphur dioxide content 
Nitrogen oxide content 
Aldehydes 
Oxidants 

Carbon monoxide content 
Total hydrocarbon 
Wind direction 
Wind speed 

Wind sigma (horizontal) 

Wind sigma (vertical) 

Solar radiation 
Total radiation 
Atmospheric pressure 
Particulate matter 
Precipitation 
Temperature 
Relative humidity 


New York State is installing a pollution- 
control system with automatic air- and 
water-quality monitoring stations. A cen¬ 
tral computer will check the air stations 
every 15 minutes and the water stations 
every hour, and generate a warning if 
conditions are unacceptable. The table 
lists the characteristics monitored. 
(“Sigma" is a measure of turbulence 
or gustiness.) 

ment recommendations are ca¬ 
pricious at best and too often totally 
unrealistic. 

Some states still retain systems of 
central controls so inhibiting that 
agency heads require Finance De¬ 
partment approval every time they 
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Since governmental decision-making is fundamentally a 
political process, there are and will always be things that 
computers cannot and—more importantly—should not do 


need even to move a telephone, for 
example. Such controls are designed 
to prevent misuse of funds—but 
they do not help to prevent, or even 
to spot, other forms of mismanage¬ 
ment, and they tend actually to ob¬ 
struct the intelligent allocation of 
resources. Automated program bud¬ 
geting offers the possibility of re¬ 
laxing ineffective central controls 
and replacing them with competent, 
decentralized operations. 

Abraham Lincoln once wrote, “If 
we could first know where we are 
and whither we are tending, we 
could better judge what to do and 
how to do it.” A computer-assisted 
management information system 
would have helped him; it can, in 
a timely and accurate manner, pro¬ 
vide reports of expenditures, com¬ 
pare actual expenditures with bud¬ 
get estimates, and note unusual vari¬ 
ations in cost. Such a system can 
not only lead the governor out of 
the dark; it could take the blinders 
off the legislature as well. Given 
the facility of on-line inquiry, legis¬ 
lators would be better able to judge 
the wisdom of each requested 
budgetary allocation. 

Resources and Development 

Departments of Commerce serve as 
clearinghouses for economic infor¬ 
mation. On the basis of data pub¬ 
lished by local, state, and federal 
agencies, they produce area profiles 
and statistical abstracts and attempt 
to do economic planning. A very 
large number of factors must be 
considered in the formulation of 
economic plans; preparing good 
regional or statewide plans is ex¬ 
ceedingly difficult if not impossible 
without the assistance of a com¬ 
puter. Wisconsin and Alabama are 
among the states which will soon 
have operational computer systems 


for this purpose. 

Kentucky is formulating a com¬ 
puterized information system to aid 
in preparing comprehensive outdoor 
recreation plans. The system will 
operate within the framework of an 
over-all statewide resource control 
plan, and it should greatly improve 
feasibility and impact studies of pro¬ 
posed recreation facilities. Kentucky 
is also developing an information 
system to assist in water resource 
planning by generating supply-and- 
demand projections for municipal 
and industrial needs, recreation, 
power, navigation, and irrigation. 

State governments have generally 
failed to utilize computers effec¬ 
tively in planning and develop¬ 
ment, but this failure is minor com¬ 
pared with the states’ almost total 
abdication of responsibility in the 
development of information systems 
for local governments. Perhaps the 
best measure of this failure would 
be the amount of available federal 
aid which goes unutilized because 
local governments are unable to 
gather and process the information 
necessary to qualify for the help 
they need. The federal government 
has helped some cities in such work, 
and others have managed to auto¬ 
mate certain municipal functions on 
their own or in cooperative ventures. 
In Louisiana, for example, an auto¬ 
mated federal-aid control system 
helps to coordinate applications for 
federal aid by political subdivisions 
(or state agencies), and to monitor 
all federal grants. 

Even where they exist, the services 
which state governments provide to 
local governmental units are in 
some instances nothing to brag 
about. In one state the Teachers’ 
Retirement Board is 22 months be¬ 
hind in the recording of information 
needed to calculate estimated an¬ 


nuitant status. Veterans’ Service Of¬ 
fice disbursements to cities and 
towns are over $500,000 in arrears, 
and as a result some municipalities 
have had to assume short-term debt 
in order to meet their obligations. 
As much as one to two years will 
elapse between the time a local gov¬ 
ernment seeks to fill a vacant posi¬ 
tion and the time a state Civil 
Service Commission prepares a list 
of eligible candidates for the post. 

Throughout the past decade there 
has been talk of using state data- 
processing centers to provide ser¬ 
vices to local governmental units. 
But even today there are few ex¬ 
amples, despite an even greater 
need for intergovernmental coordi¬ 
nation and the cooperative develop¬ 
ment of data-processing applica¬ 
tions. California (through its Inter¬ 
governmental Board on Electronic 
Data Processing) and Pennsylvania 
(through its Interagency Municipal 
Information Systems Advisory Com¬ 
mittee) have been in the forefront 
of developing such activities. 

As an example of one service that 
could be provided, consider solid- 
waste disposal. The creation of cen¬ 
tralized disposal facilities and the 
reduction in available landfill sites 
imply that solid waste collection, 
hitherto purely a local matter, will 
soon have to be considered on a 
statewide basis. State governments 
in such circumstances could plan 
schedules and routes to reduce 
transport costs—usually the domi¬ 
nant factor in waste disposal—by 
offering vehicle-scheduling systems 
to assist and coordinate local waste 
collection and disposal operations. 

Consumer Affairs 

While it may be politically expedi¬ 
ent for a Commissioner of Insurance 
to deny a request for higher automo- 
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Legislative information is displayed in 
this way by terminals in the Louisiana 
House of Representatives. 


bile insurance rates, it is hardly in 
the public interest for him to do so 
without supporting data. One Com¬ 
missioner of Insurance reportedly 
attempted to freeze certain automo¬ 
bile insurance rates on the basis of 
a two-paragraph finding; not unex¬ 
pectedly, a court ruled that the find¬ 
ing was inadequate. Part of the 
problem was that the rates were 
determined in the aggregate, where¬ 
as the court felt that each type of 
coverage had to be considered 
separately. Given the amount of 
data necessary for such a treatment 
and the time constraints within 
which a finding must be made, 
there would seem to be no altern¬ 
ative to the development of com¬ 
puter systems for such calculations. 

California’s Public Utilities Com¬ 
mission has already taken some steps 
in this direction by developing a 
data bank of rates and costs for 
common carriers. This should pro¬ 
vide a stronger base of factual in¬ 
formation for regulatory decisions. 
Common-carrier tariffs are massive 
documents, universally regarded as 
unreadable. Computer-assisted rate 
analysis might make for more ra¬ 
tional rate structures, and, as a side 
benefit, would yield clearly written 
tariffs that anyone could understand. 

Two further potential computer 
applications for state governments 
relate primarily to regulated monop¬ 
olies: one is measuring the quality 
of service provided, and the other 
is monitoring company management 
performance so as to insure that the 
general public is not penalized for 
grossly uneconomical management 
decisions. If regulation is to be more 
than a political pretense, then public 
utilities commissions need to be able 
to predict accurately the effects of 
company policies and proposed 
rate-changes on consumer costs, the 
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quality of service, and company 
earnings. It is unlikely that such a 
capability can ever be attained 
without the use of computers. 

Human Services 

The Massachusetts Public Health 
Council in January, 1971, adopted 
new rules designed to improve the 
delivery and quality of health ser¬ 
vices provided by the state’s nursing 
and convalescent homes. This 
change in nursing-home regulations 
—the first major revision in 17 years 
—came about as a result of com¬ 
puter-assisted studies which indi¬ 
cated that a majority of Massachu¬ 
setts’ long-term care facilities were 
not providing services appropriate 
to the needs of most patients and 
that their fees were largely unre¬ 
lated to the services they gave. 

Comparative cost programs for 
state institutions would greatly im¬ 
prove the ability of institution su¬ 
perintendents and agency heads to 
pinpoint specific problem areas and 
would provide the data needed for 
intelligent resource-allocation deci¬ 
sions. But state governments have 
in fact generally been quite slow 
to use computers to improve the 
efficiency—and hence the quality— 
of care and services offered by state 
institutions. 

The workload of rehabilitation 
commissions has increased over the 
past several years, yet even though 
their budgets have increased by a 
factor of five or more, many reha¬ 
bilitation commissions still make no 
use of A.D.P. to solve their routine 
paperwork problems. What this 
means in human terms is that people 
needing such help as kidney dialysis 
treatments may not receive them 
even though funds are available. In 
one state nearly $1 million of such 
funds goes unspent each year due to 


reliance upon a manual data han¬ 
dling system which has long been 
overburdened. 

Welfare has been aptly described 
as a growth industry with many 
ills. One state welfare department 
discovered in a spot survey that, in 
the state’s largest city, over 25 per 
cent of the state’s medical assistance 
recipients and nearly 30 per cent 
of the people on general relief were 
in fact ineligible. Clearly, the pres¬ 
ent manual systems, which are al¬ 
ready unable to continuously moni¬ 
tor eligibility and prevent abuse, 
will not be improved by the promul¬ 
gation of executive orders. Some 
slate governments need to be re¬ 
minded that computer-assisted case- 
control systems, to monitor welfare 
eligibility and eliminate duplicate, 
excessive, and fraudulent payments, 
offer the best (probably the only) 
hope of improving the administra¬ 
tion of the welfare system. 

The Medicaid program has had an 
enormous impact upon the welfare 
picture. In one state it accounts for 
nearly 65 per cent of the welfare 
case-load and almost 45 per cent of 
the welfare dollars spent. Because 
the state does not have an auto¬ 
mated Medicaid payments system, 
payments have fallen so far behind 
that some pharmacists claim they 
have had to borrow money to stay 
in business because of outstanding 
bills owed them by the state; some 
physicians report that reimburse¬ 
ments lag two to three years; and 
the largest hospital in the state has 
sought a court order to require the 
immediate payment of interest on 
perhaps $10 million in overdue bills. 

Florida provides an example of 
what can be done with an on-line 
Medicaid payments system. The 
eligibility of the recipient is first 
checked, prior to the receipt of 
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medical services. A computer- 
printed statement is issued within 
ten days of treatment, verified (as 
to type of treatment and cost) by 
the provider of the treatment, and 
forwarded to the Florida Depart¬ 
ment of Health and Rehabilitative 
Services, which pays the bill within 
30 days. The system can provide 
up-to-the-minute daily, monthly, and 
annual reports on the utilization of 
Medicaid, categorized by type of 
service. The ready availability of 
such information can be most help¬ 
ful in preventing budgetary crises. 

Under the direction of the U.S. De¬ 
partment of Labor, statewide job- 
bank programs are being established 
throughout the country. Missouri’s 
Division of Employment Security 
provides computer-generated list¬ 
ings of job openings, on microfilm, 
to its local offices in the St. Louis 
metropolitan area. Utah has a com¬ 
puterized job-matching system 
which can handle up to 36 selection 
criteria. The Utah computer system 
also monitors the quality of its own 
service to job applicants—it prints 
out and sends to the local office a 
full copy of the application of any 
individual in the active file who has 
received no service during the pro¬ 
ceeding 15 days, or has been se¬ 
lected five times by the computer 
but never referred to a potential 
employer, or referred thre< times 
but never hired. The system also 
reminds local office personnel of any 
selections, call-ins, or referrals that 
have been pending for three days. 
Should an applicant who is receiving 
unemployment insurance or welfare 
benefits refuse to accept a suitable 
job, the system immediately notifies 
the local unemployment insurance 
claims office or the department of 
public welfare. 

Workmen’s compensation boards 


were among the first state agencies 
to install punched-card equipment. 
However, some industrial accident 
boards still have not discovered that 
computers can help to reduce com¬ 
pensation backlogs. In one state the 
Industrial Accident Board is so far 
behind that workers awaiting set¬ 
tlements are forced on to welfare 
rolls, at an estimated cost of $1.5 
million annually in excess welfare 
costs alone. 

Public Safety 

Thanks to the infusion of federal 
aid, a number of statewide police 
telecommunications systems have 
been implemented. A policeman can 
radio the license number of a ve¬ 
hicle under surveillance to his dis¬ 
patcher and in a matter of seconds 
know whether the vehicle has been 
reported stolen or used as a getaway 
car in a serious crime. In addition to 
F.B.I. and police data on vehicles, 
these systems contain information on 
stolen parts and equipment, boats, 
firearms, license plates, stocks, 
bonds or other securities, and 
wanted or missing persons. 

In some states the police are also 
able to obtain information on any 
registered vehicle and licensed 
driver in the state. The ability of 
the motor vehicles department to 
respond to special requests—such as 
providing a list of light-green two- 
door sedans with 5 as the last digit 
of the state license—is critically im¬ 
portant to law-enforcment agen¬ 
cies. In some instances the informa¬ 
tion requested may be simply un¬ 
available; in others police wait six 
weeks or more while special-pur¬ 
pose computer programs are writ¬ 
ten and used. Obviously there are 
states that still need to develop a 
generalized search-and-retrieval ca¬ 
pability for motor vehicle data. 


Michigan’s Law Enforcement Information 
Network (L.E.I.N.) answers a typical In¬ 
quiry about a suspect; his name, race 
and sex, and date of birth are given 
(above), and the inquirer receives in 
response the type of data shown in the 
lower sample transmission. 


Computers can also be used as 
laboratory tools providing police 
with detailed information on such 
diverse items as fingerprints, fibers, 
firearms, blood, hair, minerals, vege¬ 
tables, paper, paint, stains, and tools. 
In New York State, there are 41 
facsimile installations which trans¬ 
mit fingerprints to the State Identifi¬ 
cation and Intelligence System. 
Upon receiving and classifying a set 
of fingerprints, the system conducts 
an automated search to determine 
if the individual has a prior criminal 
history on file. If so, a computer- 
printed summary of the individual’s 
criminal history is transmitted to the 
law enforcement agency which re¬ 
quested the fingerprint search. The 
U.S. Department of Justice has de¬ 
veloped a prototype organized- 
crime intelligence system which it 
plans to make available to the states. 

The growing congestion of both 
criminal and civil cases in the courts 
is a widely recognized problem. In 
one state the Superior Courts are 
staggering under a backlog of over 
18,000 untried criminal indictments 
or complaints (including more than 
100 pending capital cases). On the 
civil side over 65,000 cases are pend¬ 
ing and untried. A 40-month wait 
for trial is common. 

Computer systems cannot substi¬ 
tute for badly needed additional 
judges and other court personnel, 
but they can help to reduce the 
amount of time lost both by wit¬ 
nesses and by the courts due to in¬ 
adequate information handling and 
inefficient case scheduling. State 
governments are coming increas¬ 
ingly to realize that to have a state¬ 
wide police telecommunications net¬ 
work without having a well adminis¬ 
tered court system is, in effect, to 
have very little. 
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This court calendar was compiled by the 
automatic information system being 
developed for the Connecticut Superior 


Transportation and Construction 

Slate governments have traditionally 
equated transportation planning 
with highway planning. In most of 
the states, highway departments are 
using computer models to convert 
origin/destination data into highway 
traffic densities. Indiana’s State 
Highway Commission has used a 
computer-assisted route location 


and Common Pleas Courts. "To have 
a state-wide police telecommunications 
network without having a well admin¬ 


system to generate comparisons of 
alternative corridors in terms of 
earthwork, pavement construction 
and right-of-way acquisition costs. 
The automated creation of maps 
from aerial photographs has dras¬ 
tically reduced the amount of field 
surveying work done by the Texas 
Highway Department, while in that 
and other states district engineers 


istered court system is, in effect, to have 
very little,” writes the author. 


are solving routine highway design 
problems using remote computer 
terminals and civil-engineering cal¬ 
culation programs such as those de¬ 
veloped at the Massachusetts Insti¬ 
tute of Technology. 

Nevertheless, the states make little 
use of computers for other kinds of 
transportation planning. They could 
well be used for modelling mass- 


48 Technology Review, February, 1972 





















transit, air, rail and port develop¬ 
ment; indeed, it is unlikely that such 
models can be developed at all 
without the use of computers. Man¬ 
ual processing of the data required 
for fully rational transport planning 
would be (assuming it were possi¬ 
ble ) prohibitively expensive. 

In a number of states there is a 
backlog in the disbursement of de¬ 
sign and construction funds by bu¬ 
reaus of building construction. One 
state now requires more than a year 
longer to disburse appropriated 
funds than a decade ago, and the 
backlog is itself costing over $5,000 
per day. An automated data proc¬ 
essing system could greatly reduce 
these delays: one proposed system 
would accurately control accounts, 
maintain a central file of project 
records, estimate the cost of con¬ 
struction projects prior to appropri¬ 
ation, prepare and monitor a de¬ 
tailed schedule of all actions re¬ 
quired to complete a project, and 
monitor construction progress. As an 
aid in the future selection of de¬ 
signers and contractors, the system 
would also evaluate actual per¬ 
formance. 

Computer-based project manage¬ 
ment could lessen the need for state 

overnments to hire consulting 

rms to supervise the work of de¬ 
signers and contractors. One state 
is reported to have agreed to a cost- 
plus contract that could result in a 
consulting firm receiving up to $30 
million for supervising a project 
costing an estimated $600 million. 
While on a percentage basis this 
fee may not seem unreasonable, it 
is quite possible that computer- 
based management could have elim¬ 
inated or markedly reduced the ex¬ 


public against computer-assisted 
harassment. 

Maintaining Privacy and Security 
In many present and potential appli¬ 
cations—especially in information 
systems dealing with criminal his¬ 
tory and suspected criminal activity 
—careful attention must be paid to 
maintaining security of computer¬ 
ized data. This applies especially to 
applications directly affecting 
people. 

On the other hand, properly used, 
the computer can serve as a power¬ 
ful protector of individual rights. 
Data now being computerized has 
often hitherto existed in manual 
files—sometimes open to view by 
any staff member or casual visitor, 
irrespective of his need to know. 
One state maintains a file of indi¬ 
vidual court appearances on an es¬ 
timated five million index cards; in 
others, arrest histories and court 
records have been illegally sold to 
credit bureaus, banks, and broker¬ 
age houses. Computerized data, in 
contrast to legible paperwork, is in¬ 
herently less accessible to casual in¬ 
spection; and it can be coded so that 
information obtained by tapping a 
data file is indecipherable except to 
those familiar with the system. 

Automated checking on the validity 
of data, and automatic purging of 
data, are possible with computer 
systems. And the computer itself can 
be programmed to keep track of 
persons having the right of access to 
its data, to maintain information on 
who accessed the data and when, 
and to automatically check the iden¬ 
tification of persons requesting in¬ 
formation by means of fingerprint 
and/or voice-print comparisons. 


pense. 

The preceding discussion of com- Towards Real Competence 
puter applications in state govern- Although computers are being ap- 
ment has been far from comprehen- plied in all areas of state govem- 
sive. For example, state governments ment, the application is often 
could also use computers in such neither efficient nor effective, 
varied functions as designing build- Among the reasons commonly cited 
ings, allocating office space, reduc- for a state’s inability to fully avail 
ing the incidence of lead poisoning, itself of the benefits of A.D.P. 
maintaining inventories of capital are lack of competent personnel, 
equipment, preparing purchase or- lack of central control of A.D.P. 
ders, allocating civil-defense re- work, lack of funds, lack of under¬ 
sources, developing contingency standing of the field, unwillingness 
plans for natural disasters, maintain- to share facilities, and resistance to 
ing lists of voters, insuring that auto- change. 

mated vote-count systems are pro- It is true that relatively small 
tected against deliberate fraud, mak- direct savings are to be derived 
ing publicly available all state- from the competent management of 
agency regulations applying to the a given set of A.D.P. activities 
general public, and protecting the (costing only a few million dollars 


a year). But in many states these 
apparently modest savings have 
been confused with the invaluable 
benefits to be derived from the 
effective use of computers as a tool 
for decision-making. Some state offi¬ 
cials, underestimating these benefits, 
have felt unwilling to confront the 
political costs of establishing effec¬ 
tive central control over A.D.P. ac¬ 
tivities. 

But very different reasons have 
also occasionally prevailed, when 
state officials understand only too 
well the implications of establishing 
central control over the acquisition 
and operation of their computers. 
Such officials would rather, for ex¬ 
ample, that an inept finance-depart¬ 
ment A.D.P. section spend millions 
on failing to develop an automated 
financial information system than 
that a technically competent central 
authority should succeed; for the 
latter would facilitate the auditing 
of state accounts and expose the ac¬ 
tions of agency heads, legislative 
committee chairmen, and others to 
public view. Also, a central authority 
might not respond to political pa¬ 
tronage in filling technical positions 
as readily as the more politically de¬ 
pendent agencies. And a competent 
state A.D.P. authority would surely 
insist on open competitive bidding 
on all contracts for computing equip¬ 
ment, supplies and services. In 
states where A.D.P. contracts are 
presently awarded on a sole-source 
basis with few if any questions 
asked, such a development might 
not be welcome. 

In some states, a history of incom¬ 
petent A.D.P. management has 
made some officials skeptical of ever 
successfully implementing any but 
the most routine computer applica¬ 
tions. Under these conditions state 
managements have sometimes be¬ 
come so wrapped up in the intri¬ 
cacies of their computer operations 
that instead of insisting on visible 
progress and demanding personal 
accountability for the achievement 
of objectives, they have become in¬ 
ured to delays and difficulties. What 
they fail to see is that if the applica¬ 
tion of computers in state govern¬ 
ment is to be effective, a strong, 
technically-competent central A.D.P. 
authority is a necessity. Automated 
information systems alone cannot 
solve the problems facing state gov¬ 
ernment, but the proper use of such 
systems can help to make govern¬ 
ment more responsive and efficient. 
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Local Politics and 
Air Pollution 
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There is little doubt that increasing 
air pollution in many regions of the 
nation is an assault on our sensibili¬ 
ties and may be a threat to public 
health. Current economic loss to 
agriculture, industry, and private 
citizens is well documented. The 
present concern about air pollution 
has encouraged many scientists and 
engineers to voice their opinions on 
the public platform. 

Industry’s reluctance to implement 
effective self-regulation, either over 
its direct contributions to air pollu¬ 
tion or over its pollution-contribu¬ 
ting products, has forced the issue 
into the political arena. Frequently 
issues involve such strong political 
and economic pressures that only 
volunteers are in a position to speak 
objectively. Substantial volunteer 
efforts arc therefore necessary by 
technically trained individuals, to 
convey to the public a balanced 
view of the problem and the possible 
modes of its resolution. The need is 
particularly acute for local problems, 
where the smaller government 
agencies have inadequate technical 
capabilities. 

Public education often does not re¬ 
sult in public action; so those tech¬ 
nologists with strong convictions and 
tolerant wives have occasionally 
tried, in citizens’ groups, to wield 
power on the political level. Such 
efforts involve the interplay of tech¬ 
nical and political considerations: 
the inevitable “real world” necessi¬ 
ties of value judgements and invita¬ 
tions to compromise. Successful in¬ 
troduction of new concepts for air 
pollution controls may be possible 
only through compromise. And poli¬ 
tical acceptability will influence the 
future trends of air pollution tech¬ 
nology, as well as the goals and 
course of the citizens’ group. 

My own experience led me to ex¬ 


amine the general concepts upon 
which air pollution control ordi¬ 
nances are based and how their in¬ 
troduction may be influenced by 
political factors. I became particu¬ 
larly involved in the problem of sta¬ 
tionary sources, such as power 
plants, refineries, and incinerators. 
These are the most important con¬ 
tributors to air pollution in many 
communities. In contrast with the 
control of emissions from motor ve¬ 
hicles, the control of stationary 
sources is a matter that can be 
handled by local governments, the 
cities and counties. Unfortunately, 
the control ordinances of most local 
governments are shockingly inade¬ 
quate. The concepts which have 
been applied to restricting emissions 
will not serve to secure the long- 
range goals now enunciated by the 
popular press and environmentalists. 
It is, I found, easy to demand “clean 
air” and usually difficult to design 
ordinances to insure its attainment. 

California—Out in Front, but... 

My perspective developed in Cali¬ 
fornia during a year’s activity in a 
citizens’ group in coastal Ventura 
County. The group sought to stimu¬ 
late the County Board of Supervi¬ 
sors to establish a novel emission 
standard on nitrogen oxides before 
construction was begun on one of a 
series of 790-Mw. fossil-fuel power 
plants. We were brought up 
squarely against some of the more 
crucial political problems, even 
though California in many ways 
pioneers the nation’s efforts in air 
pollution controls and enforcement. 

Perhaps a brief sketch of the pres¬ 
ent air pollution control organization 
in California will indicate where va¬ 
rious political influences play domi¬ 
nant roles. The choice of California 
as an example does not imply that 


the division of responsibility in that 
state is necessarily ideal. The ex¬ 
isting organization has many weak¬ 
nesses. However, the California sys¬ 
tem has evolved over a number of 
years and has responded to a citi¬ 
zenry that is perhaps the country’s 
best-educated on air pollution con¬ 
cepts. 

In 1967 the state legislature estab¬ 
lished, by the Mulford-Carrell Act, 
what has become the Air Resources 
Board within the Department of 
Public Health. The Board was 
given authority to establish state¬ 
wide air quality standards, to de¬ 
velop and implement emission con¬ 
trols for motor vehicles, and to de¬ 
velop effective programs for the 
control of non-vehicular sources of 
pollution within the state. 

Regional Air Pollution Control Dis¬ 
tricts (A.P.C.D.’s) were organized 
to formulate and enforce air pollu¬ 
tion emission controls on stationary 
sources within their regions. In prac¬ 
tice, the boundaries of the A.P.C.D.’s 
coincide with county boundaries. 
This division has an evident weak¬ 
ness, since winds do not recognize 
such boundaries. (The coming fash¬ 
ion, however, tends toward boun¬ 
daries defined by meteorological fac¬ 
tors, as recommended by the Na¬ 
tional Air Pollution Control Admin¬ 
istration.) In each A.P.C.D. the 
county Board of Supervisors has 
acted as the Air Pollution Control 
District Board, the political body 
charged with the responsibility of 
setting emission standards and with 
the supervision of their enforcement 
through the professional county ad¬ 
ministration. It is evident that effec¬ 
tive emission controls are possible 
only if the Supervisors so choose. 
The essence of the California plan 
was “home rule,” with the Air Re¬ 
sources Board reserving the right to 
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Even with laws enacted on higher levels against 
pollution, the local government does not necessarily 
plan the best controls for its area. But citizen pressure, 
particularly that backed by technical knowledge, 
can assist and persuade 


THE OLD 
AK POLLUTION STORY... 



The author drew this sketch to describe 
the situation of a technologist with 
“strong convictions” and a “tolerant 
wife," participating in the interplay be¬ 


tween the technical and the political in 
a California community trying to control 
air pollution. 


intervene in a local situation when 
necessary. 

Defining “Dirty Air” 

Coastal California’s air quality being 
what it is, the Air Resources Board 
had little difficulty in attracting 
highly capable technical experts, 
physicians, and scientists to serve on 
its technical advisory committee. 
The board has established ambient 
air quality standards for most toxic 
gases on the basis of known adverse 
effects, and it has thereby provided 
a technical definition for what we 
might loosely call “dirty air.” In 
principle, each A.P.C.D. should 
strive to maintain pollutant concen¬ 
trations not exceeding the adverse 
levels of the air quality standards. 
Some have a long way to go. Los 
Angeles County, for example, is re¬ 
ported in 1969 to have exceeded the 
nitrogen dioxide level 140 days; the 
oxidant level, 250 days; the sulfur 
dioxide level, 115 days; and the par¬ 
ticulate standard, 360 days. At the 
time of this writing air quality stan¬ 
dards are also being formulated by 
the National Air Pollution Control 
Administration, but as yet national 
standards have had no significant 
influence on the establishment of air 
pollution controls at the local level 
in California. 

Local A.P.C.D.’s have the option 
of defining even more conservative 
air quality standards than have been 
set by the Air Resources Board. Few 
have exploited this possibility. One 
county that did was motivated by 
agricultural interests who wanted a 
tougher standard for sulfur dioxide. 
Setting such standards involves eco¬ 
nomic and political factors, for the 
only way to respect the standards is 
to correspondingly restrict the emis¬ 
sions of pollutants in the locality. 
Several key questions are usually 


considered when setting standards, 
including: 

Q What degree of conservatism 
should be factored into the “ad¬ 
verse” levels for humans, when the 
only data available on toxic effects 
may be from studies on lower ani¬ 
mals? 

□ What fraction of the population 
should be protected? 

□ Should agricultural interests be 
preserved, in which case some pol¬ 
lutant levels would be more re¬ 
restricted than if based solely upon 
toxicity to humans? 

□ What weight should be given to 
psychological factors, for example, 
reduction of visibility as a result of 
the scattering of light by aerosols? 

□ What economic or social impact 
may result from a given restriction? 

The answers are obviously sensi¬ 
tive to local values. Will agriculture 
be allowed to suffer by setting stan¬ 
dards that cause the least resistance 


to industrial development? Will a 
tax increase be needed to improve 
a city’s incinerator in order to meet 
a restriction on the amount of sus¬ 
pended particulate matter in the air? 
If these trade-off questions are not 
considered when ambient standards 
are set, they will certainly be a 
factor when source emission stan¬ 
dards are devised. Standards gen¬ 
erally considered to be too restric¬ 
tive when weighed against economic 
factors may not be enforced. 

The A.P.C.D. “home rule” concept 
has a serious inadequacy: the lack 
of technical information input into 
local decisions. In theory, when for¬ 
mulating standards, the Board of 
Supervisors considers the advice of 
its air pollution control engineers, 
the political climate, economic fac¬ 
tors, and the advice of a citizens’ 
advisory committee. The latter body, 
its members appointed by the super¬ 
visors, assumes some responsibility 
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The complexity of pollution diffusion 
modeling is illustrated by this distribution 
of oxidant in the South Coast Air Basin 
of Los Angeles at 8 a.m. on August 21, 
1969, as inferred from measurements. 
Oxidant concentrations for regions 
above 500 meters altitude are arbitrarily 
set equal to zero, as they are for regions 
over the Pacific Ocean. The two troughs 
extending from the background mountains 

for considering economic and politi¬ 
cal as well as medical issues. In 
that sense it provides an input from 
the business community and citizens 
at large. Often these advisory com¬ 
mittees make an effective lobby for 
industry, their membership heavily 
biased by the appointment process. 
One supervisor refuted criticism of 
the makeup of one committee with 
the comment that in his view it was 
desirable to have “the overall make¬ 
up of the committee nicely bal¬ 
anced.” However, insight into the 
implications of this policy is pro¬ 
vided by a newspaper editor’s in¬ 
terpretation that “balanced” ap¬ 
peared to him to mean balanced be¬ 
tween members with a conflict-of- 


in the Northeast toward the coastline in 
the foreground show the effect of drain¬ 
age winds from the high desert of inland 
California and Nevada. Substantial buildup 
of pollution occurs in the more stagnant 
air within the San Fernando Valley and 
Riverside area. (Illustration: Environ¬ 
mental System Research Institute, Red¬ 
lands, Calif.) 


interest and those without! 

Lack of good technical input may 
be particularly acute in small coun¬ 
ties in which the professional staff 
has inadequate training, or in coun¬ 
ties in which the staff dares not 
offer its objective opinion. There is 
then a real need for the services 
of competent volunteers. 

Solution—Dilution? 

Once air quality standards are es¬ 
tablished, the task is to control the 
quantity and distribution of pollu¬ 
tant emissions in order not to exceed 
the ambient adverse levels. Almost 
universally, the accepted solution 
(and the most straightforward) has 
been to set a maximum permitted 


concentration for each pollutant 
emitted in the exhaust gas of each 
source or exhaust stack. This strat¬ 
egy fits the oft-quoted philosophy 
that “the solution to pollution is dilu¬ 
tion.” 

Thus the maximum concentration 
standard came into being. It has 
the superficial simplicity that the 
units for the maximum concentration 
of pollutants in a stack exhaust usu¬ 
ally expressed as “parts per million” 
or p.p.m. for gaseous pollutants, are 
the same units used to denote ad¬ 
verse levels in most air quality stan¬ 
dards for toxic gases. An A.P.C.D. 
may limit the sulfur dioxide output 
from a stack to be less than 250 
p.p.m., anticipating that all exhaust 
plumes will De sufficiently diluted 
through mixing with the surround¬ 
ing air to maintain a concentration 
at ground level satisfying an air 
quality standard of, say, 0.1 p.p.m. 
Unfortunately, a simple limit on the 
concentration of a pollutant in the 
effluent neglects the multitude of 
variations in meteorological condi¬ 
tions that affect the dilution of a 
plume before it touches ground. Dif¬ 
fusion theory as generally applied 
in fact predicts that the maximum 
ground level concentration from a 
plume of neutral buoyancy released 
from a stack is not directly related 
to the concentration of the pollutant 
in the stack exhaust; instead it is 
proportional to the total rate at 
which the pollutant is emitted—the 
mass emission rate. Yet concentra¬ 
tion restrictions are all that most 
localities impose—if any at all are 
imposed. 

During the past decade, several 
variations of the maximum concen¬ 
tration emission standard have been 
built into ordinances. One example 
is a limit on the percentage of sulfur 
which is permitted in fossil fuels, 
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local decisions. There is a real need for the services of 
competent volunteers 
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in effect a limit on the concentration 
of sulfur dioxide in the exhaust. An¬ 
other example is a maximum per¬ 
mitted mass concentration of partic¬ 
ulate matter in an exhaust. Some 
states permit hotter plumes, which 
rise by their buoyancy, to contain 
a higher concentration of particulate 
matter, since the exhaust is better 
mixed with the surrounding air be¬ 
fore it reaches ground level. None of 
these standards, however, meets the 
needs of communities where pollu¬ 
tants may accumulate for several 
days during stagnant conditions. 
Then the parameter of concern is 
the total mass of each pollutant 
which has been emitted or the rate 
at which the pollutant is emitted, 
not just the concentrations in the 
exhaust stacks. 

Mass Emission Limitation for NO x 
Southern Ventura County is an air 
basin much like the Los Angeles 
Basin. On most days air contami¬ 
nants are trapped underneath an 
elevated inversion layer, and during 
conditions of poor horizontal ventila¬ 
tion, pollutants accumulate. Several 
years ago an issue developed over 
a proposed gas or oil burning power 
plant which an electric utility in¬ 
tended to construct at the mouth 
of the air basin. This is not the 
appropriate time to discuss the de¬ 
tails of the pollution threat. I shall 
say only that a number of scientists 
and engineers concluded that the 
county could best protect the public 
by initiating a limitation on the mass 
emission rate for nitrogen oxides. 
This would set a maximum rate at 
which nitrogen oxides could be 
emitted by any individual source. 
To my knowledge no other govern¬ 
mental body in the world had set 
the precedent with a previous mass 
emission limit on any gaseous pol- 


Projected daily emissions of nitrogen 
oxides and hydrocarbons from the Cali¬ 
fornia South Coast Basin. Hydrocarbon 
emissions dropped sharply after 1966 
as a result of implementation of automo¬ 
bile emission standards. Auto manu- 


lutant from stationary sources. 

Delegates of several citizens’ com¬ 
mittees appeared before the Board 
of Supervisors to recommend emis¬ 
sion standards or express opposition 
to construction of the plant. But 
nothing substantial resulted from 
this direct approach. We had no 
effective political pressure when 
contrasted with the influence of the 
utility, the largest single taxpayer 
of the county. So much for the 
strength of technical facts alone! 
A number of scientists and engi¬ 
neers from local schools, industries, 
and armed forces installations be¬ 


facturers responded to these controls 
with engines that put out more NO*, 
as the curve shows, but these emissions 
should also drop sharply as NO* also 
is controlled. More people with more cars 
will turn the curve up again in the 1980's. 


came so concerned over the situa¬ 
tion that we decided to complete 
in-depth technical studies and ini¬ 
tiate a campaign to have effective 
emission standards introduced. Our 
committee adopted a strategy that 
exploited the principle of leverage. 
We sought to enlist the aid of other 
groups which could enhance our im¬ 
age and provide useful assistance. 
The political goals were to convince 
the supervisors of our overwhelming 
grass-roots support; to portray our 
recommendations as politically at¬ 
tractive by enlisting the sympathy 
of state political figures; and to ini- 
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tiate legal actions to stall Public 
Utilities Commission approval of the 
plant until the first two goals were 
met. 

If successful, these factors should 
insure passage of workable controls 
over emissions. The time element is 
important, for emission standards 
can be most effectively implemented 
when adopted before a polluter be¬ 
gins operations. The point is worth a 
brief digression. 


A Priori Standards 

Imposition of more stringent emis¬ 
sion standards on an existing source 
might well encounter difficulties 
with “grandfather clauses” if the cost 
of meeting the standards is con¬ 
sidered by the affected industry to 
be excessive. By this tactic, an in¬ 
dustry can appeal to the courts on 
the basis that a substantial invest¬ 
ment had previously been made to 
build its plant in accordance with 
the then-existing regulations; and 
that the change in regulations rep¬ 
resents a “discriminatory” and “ex¬ 
cessive” burden upon the industry. 
It may be difficult for an A.P.C.D. 
to prove that the nuisance or public 
health threat posed by a particular 
industry warrants the imposed con¬ 
straints. The outcome may reflect 

J 

judicial precedent rather than the 
desires of the majority of the com¬ 
munity. At the very least, such court 
action by industry often means sub¬ 
stantial delays in implementing new 
emission standards. Thus, action on 
pollution threats before the fact 
seems most promising if air pollution 
control is to successfully reflect local 
societal values. 

It is perhaps easy to believe that 
meeting the pollution problem be¬ 
fore a source is operating may not 
be so important if existing sources 
can be controlled in accordance with 
changing meteorology and ambient 
pollution levels. This might mean 
changes based upon hourly monitor¬ 
ing of ambient air quality, and in¬ 
convenience to industry only during 
episodes of abnormal pollution. But 
industrial output is not easily regu¬ 
lated on an hourly basis, and a fair 
system for assessing pollutant reduc¬ 
tions during periods of high ambient 
levels seems beyond present political 
capabilities. Shutdown of industry is 
a means of last resort. Los Angeles, 
for example, has never required in¬ 
dustries or utilities to reduce pol¬ 
lutant output on even the smoggiest 
of days. 


A Campaign Plan 

So, with the time element in mind 
we set out to build a political climate 
in Ventura County which would 
stimulate passage of a mass emission 
standard. We by-passed the tradi¬ 
tional civic organizations, for they 
were controlled by vested interests. 
Instead we singled out city councils 
for emphasis. We found the assis¬ 
tance of a local political expert es¬ 
sential for the early work. Personal 
appearances, debates with utility 
representatives, and appeals for res¬ 
olutions were effective in many 
cases. Councilmen are more willing 
to believe private citizens who have 
no financial interest at stake. This is 
an advantage that citizens’ groups 
have over company representatives 
and hired consultants. A necessary 
catalyst is a council chamber packed 
with “concerned citizens.” Garden 
clubs, conservation groups, and high 
school students may all be enlisted 
to turn out for the occasion—a large 
attendance has a salutary effect on 
the outcome of council debates. Suc¬ 
cess in winning a council’s support 
gives one wide publicity, increased 
stature, and perhaps the legal assis¬ 
tance of the city attorney. 

Numerous efforts by other groups 
paralleled our own. if an issue is not 
to degenerate into pure emotional¬ 
ism, with a resulting loss of the sup¬ 
port of political moderates, we found 
it essential to keep all groups in¬ 
formed of the technical facts. This 
is difficult, for there is a tendency 
for conservation groups to make un- 
supportable claims. Largely because 
of our continual communication be¬ 
tween groups, we avoided destruc¬ 
tive fractionalization, although not 
everyone pursued the same goal. 

After six months of effort, the ac¬ 
cumulated support from city coun¬ 
cils, newspaper editors, the County 
Medical Society, conservation clubs, 
the state senator and assemblyman, 
and the A.P.C.D. advisory commit¬ 
tee made a mass flow limitation poli¬ 
tically acceptable to the Board of 
Supervisors. The A.P.C.D. passed a 
dual ordinance with a maximum 
concentration clause limiting nitro¬ 
gen oxide emissions to less than 250 
p.p.m. at the stack and a mass emis¬ 
sion clause limiting emissions to less 
than 20 tons per day (as all NO x ) 
per source. The mass emission stan¬ 
dard was less restrictive than we had 
hoped, but we could not gather 
enough votes from the A.P.C.D. ad¬ 
visory committee to have a lower 


one recommended. The precedent 
alone was important, for it was poli¬ 
tically unacceptable for the counties 
to the southeast to have less strin¬ 
gent regulations than their neigh¬ 
bors. Within two months Los An¬ 
geles and Orange Counties followed 
with similar mass emission limita¬ 
tions on new sources, but decreased 
the limit by more than an order of 
magnitude. This drastic reduction, 
in effect, bans new large fossil-fuel 
power plants. 

Are We Protected? 

Emission standards often represent 
the current state of technology. In 
many localities they are imposed 
with only the major polluters in 
mind, and smaller concerns have to 
follow suit. Usually there is no re¬ 
lationship between emission stan¬ 
dards and subsequent ground level 
concentrations in the exhaust from 
the smaller concerns—a definite 
weakness. Logically, the design of 
each emission source should be ex¬ 
amined before construction to insure 
that, when it is added to existing 
sources, the air quality standards 
will not be violated. Yet to apply 
this process to each new source 
would require an A.P.C.D. to have 
an engineering department of mas¬ 
sive size. Nowhere in the nation is 
this done. To insure only that the 
stack emission standards are not vio¬ 
lated by new and existing sources 
currently requires in Los Angeles 
County alone a staff of over 60 en¬ 
gineers and a gross A.P.C.D. budget 
of almost $5 million per year. 

Added to the financial problem of 
insuring that new sources respect 
ambient standards is a technical 
one: the theory of plume diffusion 
from a source is still in a very ap¬ 
proximative state. Under the most 
favorable conditions, one cannot ex¬ 
pect ground level concentrations to 
be predicted with an accuracy better 
than a factor of two or three. Fur¬ 
thermore, the meteorology of most 
localities is imperfectly understood; 
(juantitative data for the frequency 
of occurrence of different wind and 
stability conditions are often non¬ 
existent. 

These difficulties are reflected in 
the lack of ordinances that require 
new sources to respect ambient air 
quality standards. I know of no or¬ 
dinance that requires a polluter to 
limit its output so that its plume at 
ground level will not violate an air 
quality standard anywhere beyond 
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its property line. The difficulty of 
preserving ambient air quality 
through single source emission stan¬ 
dards is especially evident in heavily 
industrialized regions with multiple 
sources. Exhaust plumes from many 
stacks can overlap downwind; the 
total ground level concentration can 
exceed the adverse level even 
though the output from each indi¬ 
vidual stack does not. In such situa¬ 
tions it is difficult if not impossible 
to assess the damage caused by a 
particular source. An extreme ex¬ 
ample is damage caused by photo¬ 
chemical smog. Many of its toxic 
components are created by reactions 
within the atmosphere. Modeling 
studies of pollution dispersal in 
such circumstances must incorpo¬ 
rate numerous complex factors if 
their results are to be credible. 

Comprehensive Controls 
Our cities need comprehensive emis¬ 
sion controls. Not only must emis¬ 
sions in many localities be scaled 
down to meet state or federal stan¬ 
dards, but beyond that the conse¬ 
quence of admitting new sources 
into a community must be faced. 
Is it practical to deal with the case 
of direct downwind pollution from 
several stacks by an emission stan¬ 
dard which sets a maximum source 
emission density? Could we, for ex¬ 
ample, permit up to two tons per day 
of sulfur dioxide to be emitted from 
each square mile of ground area? 
For meteorological air basins, could 
we set a maximum mass emission 
rate from all sources? Addition of 
new sources into a region might 
then require a reduction of pollu¬ 
tant emissions from all existing 
sources, to comply with either of 
these comprehensive limitations. 
Some observers will argue that such 
concepts are too simplistic for ade¬ 
quate and equitable restrictions. But 
perhaps at least such concepts serve 
as guidelines. The formulation of 
comprehensive standards is a mod¬ 
ern frontier in political-technical 
problem solving. 

It seems that no practical way pres¬ 
ently exists to ensure that ambient 
air quality standards in complex sit¬ 
uations will be respected, except by 
the forceful political action of con¬ 
cerned citizens in individual cases. 
In over-polluted regions, the re¬ 
course might be to opt for the 
simplest alternative and require an 
across-the-board reduction in mass 
emission rates or oppose construc¬ 


This infrared photograph by Professor 
Leonard Bowden, University of California, 
Riverside, shows a smog front invading 
the Riverside County Air Pollution Control 
District from the Los Angeles County 


tion of any additional large source. 
The latter appears to be the vogue. 
The tactic can be successful if it 
enjoys substantial public support. 
However in some cases even this 
may not be sufficient. For example, 
the Public Utilities Commission in 
California has taken the position 
that it alone has the authority to 
decide whether a power plant will 
be constructed. The A.P.C.D., it 
claims, has only an advisory role. 
Thus a local air pollution issue 
would not be decided solely upon 
the community values, but would be 
weighed against statewide need for 
economical and reliable power. This 
position, successfully maintained, 
can seriously affect the efforts of 
local agencies to control pollution 
within their boundaries. However a 
1971 decision by the California Su¬ 
preme Court supports A.P.C.D. au¬ 
thority over power plants to the ex¬ 
tent that new plants are required 
to obey both A.P.C.D. and Public 
Utilities Commission regulations. 

In conclusion, I wish to emphasize 
how shockingly simple are the con¬ 
cepts which have been applied as 
emission standards on pollution 


Air Pollution Control District. (Photo 
from Advances in Environmental 
Sciences, J. N. Pitts, Jr. and R. L. 
Metcalf, eds., Wiley-lnterscience, N.Y., 
1969, Vol. I.) 


sources. Only the maximum concen¬ 
tration limitation has been imposed 
to any great extent for toxic gases. 
The mass emission limitation is an 
important innovation and makes 
more sense from the standpoint of 
diffusion theory in some applications. 
But neither ensures compliance 
with ambient air quality standards 
unless specifically designed to do so. 
No ordinance is known that requires 
the contaminants in the effluent of a 
new source, when added to existing 
pollution concentrations, to comply 
with air quality standards. Conse¬ 
quently, comprehensive planning is 
almost totally ignored. A major fac¬ 
tor which hinders broad limitations, 
such as maximum source densities or 
maximum total emissions from a geo¬ 
graphical region, is the extreme re¬ 
luctance of most local political 
bodies to accept any ordinance that 
restricts or imposes a ceiling on in¬ 
dustrial development. This is a poli¬ 
tical fact of life. It should be clear 
that significant advances—both 
technical and political—must be 
achieved before we can be safe¬ 
guarded by comprehensive air pol¬ 
lution controls. 
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IF IT WORKS ON THE MOONJ 


That cylinder, the size of 
a pea, is a building block of all 
space-age electronics gear. 
Soon millions will put more zip 
in your mail. And nickel’s 
helping make it happen. 


The U.S. Postal Service is busily streamliri* 
itself with some of the most sophisticated electrorp 
hardware in-or out of-this world. 

Optical scanners to decipher addresses in over# 
different type fonts. Computers. Coders. High-spel| 
printers. Giant, 15-ton electro-mechanical sorters. I 
By 1975, this equipment should begin to slail 
postal operating expenses as much as $500 million I 
year. And make a whopping improvement in servii I 
At the core of the new machines—and of busines I 
medical, aerospace, and other advanced electron 1 
hardware-are millions of spidery gadgets like the oi I 
in our photo. Anywhere from 29 to 100 percent nick I 
they’re hermetically sealed packages for miniaturize I 
components. Most house tiny chips of silicon covere I 
with transistors, resistors, diodes, and complex ci I 
cuitry—complete systems for storing, amplifying, 1 1 
otherwise harnessing faint electronic impulses. 

The nickel in the packages helps because it h I 
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MOULD WORK IN THE POST OFFICE 


I od thermal and chemical compatibility with sili- 
l>n. Because it enhances formability, bonding, and 
lectrical conductivity. And because corrosive humid- 
I won’t faze it. (Nor snow, nor rain, nor heat, nor 
loom of night, for that matter.) 

Insignificant as the little cylinder looks, it took 
|ver 4,000,000 pounds of nickel to make enough of 
liem for the electronics industry last year. 

Just as our metal is a helper, so International 
Kickel is a helper. We assist dozens of different indus- 
I'ies all over the world in the use of metals. We offer 
p chnical information. And the benefit of our experi- 
Ince. Often, Inco metallurgists are actually able to 
anticipate alloys that will be needed in the future, and 
|o set about creating them. 

This kind of helpfulness, we figure, will encour- 
Ige our customers to keep coming back to us. 

And that helps all around. 

The International Nickel Company, Inc., New 


York, N.Y. The International Nickel Company of 
Canada, Limited, Toronto. International Nickel 
Limited, London, England. 



INTERNATIONAL NICKEL HELPS 
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Trends This Month 

TRANSPORT _ 

Urban mass transit problems have a 
long history . . . and plans for the 
future have too little practicality, too 
much “Buck Rogers”. 

AVIATION _ 

Can short-take-off, close-to-the-city air¬ 
craft be made quiet enough? . . . The 
aircraft industry sees growth resuming 
. .. but with less help from D.O.D. 

ENERGY _ 

A superconductive rotor for tomorrow’s 
giant generators . . . New England’s 
power troubles—and hopes. 

the moon _ 

Lunar seismology looks through the 
layers. 

SOCIETY _ 

How technology has affected our lives 
is anyone’s guess, as research on it 
dwindles . . . Mathematical models of 
society may ignore vital subtleties of 
life. 

LIFE SCIENCES _ 

A Nobellist’s theory on why chromo¬ 
somes look the way they do . . . Does 
anyone know what people should eat? 

EDUCATION _ 

Industry gives less: of which, textiles 
give most . . . M.I.T.’s “open univer¬ 
sity” concept includes leaming-at-work 
. . . Neither students nor administrators 
really plan ahead. 
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TRANSPORT 


Urban Transit: In a 
Jam Yesterday . . . 

Deficits and bankruptcy in urban mass 
transit operations are nothing new 
after all. 

As early as 1919, one-third of 
the operating companies were bank¬ 
rupt. The situation was so serious Presi¬ 
dent Wilson deemed it necessary to 
appoint a Federal Electric Railway 
Commission to investigate and pub¬ 
licize the plight of the urban transit 
industry. 

Indeed, says a report from M.I.T.’s 
Urban Systems Laboratory, “U.S. reve¬ 
nue transit ridership has followed a 
slow and predictable rate of decline 
since well before the automobile 
had its major impact. . . . Further in¬ 
vestigation of the transit industry’s 
complex financial history might well 
reveal that few, if any, operations ever 
made large profits from transit opera¬ 
tion alone over sustained periods.” 

Authors Richard Solomon and Arthur 
Saltzman give four fundamental rea¬ 
sons for the decline: 

□ Inflexible fare structures kept 
revenues steady while operating costs 
(especially wages) increased severely. 
In addition, overcapitalization based 
on unrealized anticipations of growth 
in ridership drove many operations to 
bankruptcy. 

□ Tile transit industry has been un¬ 
able to respond to changing public 
needs because of exclusive franchises 
and a lag in adapting new technology. 

□ The Securities and Exchange Com¬ 
mission interpreted the Public Utilities 
Holding Company Act of 1935 as pro¬ 
hibiting most electric power and petro¬ 
leum trusts from keeping their wide- 
ranging financial interests in transit op¬ 
erations. This denied to the transit in¬ 
dustry not only capital but also man¬ 
agement aid just when they were most 
needed to support modernization. 

□ The same pattern recurred when 
anti-trust actions by the Justice De¬ 


partment broke up the practice of stock 
ownership in transit companies by ma¬ 
jor equipment suppliers. These sup¬ 
pliers had underwritten street-railway 
replacement from about 1936. 

Curiously though, the report empha¬ 
sized, some kinds of mass transit have 
endured. In the years before World 
War I, modified 5- or 6-passenger tour¬ 
ing cars were picking up passengers 
along downtown trolley routes in many 
cities. The “jitneys,” as they were 
called, prospered to the extent of di¬ 
verting about 50 per cent of peak- 
hour streetcar passengers. The street- 
railway operators countered by legislat¬ 
ing and regulating the jitneys out of 
existence. 

Hudson County in New Jersey today 
has several dozen one and two-vehicle 
bus operators that started originally 
with jitneys. Peoria, Ill., Flint, Mich., 
and Mansfield, Ohio, support profitable 
bus lines that have good passenger ac¬ 
ceptance. And finally, the Urban Sys¬ 
tems Laboratory Report describes a 
self-supporting Reston, Va., express bus 
to Washington that “seems to violate all 
the rules for a successful transit opera¬ 
tion. . .” The report states that “it was 
citizen initiative which brought about 
the success of the Reston Express Bus 
—their bus. 

“Such identification with an operation 
strikes a familiar note—the popularity 
of the jitneys 50 years ago was in part 
due to their image of being closer to 
their passengers, the reverse of the 
‘transit trust’ image of the trolley op¬ 
erators .”—Michael Chiusano 

... And “Tomorrow” 

The idea that a successful transit sys¬ 
tem should be “close to the passengers” 
(see above) was also evident in a 
speech with which M.I.T.’s Professor 
Michael Godfrey “startled” a Minne¬ 
apolis conference on personal rapid 
transit. The “technomania” of today’s 
transit technologists, he suggested, 
overlooks the tough, human problems 
of urban transportation. Transportation 
must be integrated with other public 
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facilities and cannot by itself achieve 
urban development objectives. 

A four-column article appearing in 
the St. Paul Pioneer Press quotes Pro¬ 
fessor Godfrey thus: “Transit engi¬ 
neers should not prescribe new forms 
of technology as painless solutions to 
rush-hour congestion, air pollution, pe¬ 
destrian mobility and isolation of the 
poor, aged, and other non-drivers. 
Technological imaginations of engi¬ 
neers and planners have taken flight 
into the never-never land of linear 
motors, air-bearing suspensions, master 
mode-mixers, space-age styling and like 
fancies. Whatever focus there was on 
the (urban) problem was blurred by 
the prospects of spanning whole cities 
in a single 60 m.p.h. leap.” 

The conference, on the whole, re¬ 
acted negatively to Professor Godfrey’s 
remarks; some accused him of being 
“unprofessional” in his presentation. 
This cool reaction, Dr. Godfrey com¬ 
ments, was perhaps not unrelated to 
the desire of the participants to sell 
their own “innovative” systems. 

Opinions differed. At least one con¬ 
ference attendee felt compelled to 
write to Professor Godfrey describing 
his presentation as “the absolute high 
point of the conference .”—Michael 
Chiusano 

AVIATION 


Prospects for 
Short Take-Off. . . 

What about V/STOL (vertical or short 
take-off and landing aircraft)? 

V/STOL is a rather broad concept, 
including aircraft which require no 
runway (like a helicopter) and aircraft 
which require a run of up to 2,000 ft.— 
anything which takes appreciably less 
land than a conventional jet airliner. 
The idea is to ease the congestion of 
present-day airports by shifting some of 
the traffic to smaller landing spaces. 
These could be quite close to cities 
(where land is costly) or even on the 


roofs of buildings. (M.I.T.’s Professor 
Rene H. Miller goes further, suggesting 
a vertical take-off system for a role that 
is presently exclusive to ground trans¬ 
port—commuting between a city and 
its suburbs.) Mr. H. Avramito, of the 
French firm Aerospatiale, estimates that 
by cutting access time a VTOL or 
STOL aircraft could make inter-city 
trips of 250 miles half an hour shorter 
(where, at present, only 40 per cent of 
total travelling time is actually spent in 
the air). 

But it is still far from clear what the 
aircraft themselves will be like. Mili¬ 
tary developments since the 1950’s 
have provided a number of machines 
which fit the general description of 
V/STOL, but civilian requirements are 
different, and have yet to be fully de¬ 
fined. Only Canada claims a presently 
operational civilian STOL passenger 
carrier. 

The big problem will be public ac¬ 
ceptance. As C. C. Halton of the On¬ 
tario Ministry of Transport explained, 
at the American Institute of Aeronau¬ 
tics and Astronautics 1971 fall meeting, 
people fear not only that the STOL or 
VTOL planes will be noisy but also 


that a STOLport built near their homes 
will turn into a larger airport. That 
fear, he said, breeds reluctance among 
manufacturers to invest. 

Less Noise .. . 

The aerospace industry seems to have 
learned a lesson in public relations 
from the S.S.T. debate. People are ac¬ 
customed to one VTOL craft, the heli¬ 
copter, which is already versatile and 
widely used, but the helicopter is 
noisy. Commercial VTOL and STOL 
will be presented as, and presumably 
designed as, quiet planes. Some pro¬ 
ponents already exhort others to speak 
of QTOL (Q for quiet). Robert Max¬ 
well of the Department of Transporta¬ 
tion sets a noise level at the airport 
boundary of 80 PNdB as the goal 
for VTOL or STOL research, which 
is considerably quieter than pres¬ 
ent airplanes; the “footprint”—the 
area in which noise levels are undesir¬ 
able during take-off and landing—is 
expected to be from 10 to 30 times 
smaller, Mr. Avramito said. 

However, it was announced in Sep¬ 
tember that N.A.S.A. has begun a 
STOL aircraft development program, 



Versions of the two lift-augmenting ideas 
on which N.A.S.A. is concentrating, for 
short-take-off aircraft. The augmentor 
wing (left): air is diverted from the en¬ 
gine intake, through the wing, to a 
pair of flaps which deflect it downward. 
The externally-blown flap (right): en¬ 
gine air exhaust is deflected downward 
to produce additional lift. Both schemes 
are inherently noisy, irrespective of how 
quiet the engine itself may be. (Illustra¬ 


tions: James F. Dugan, Jr., Astronautics 
and Aeronautics, Nov. 1971, pp. 36-45; 
Robert G. Dorsch ef a/., A.I.A.A./S.A.E. 
7th Propulsion Joint Specialist Con¬ 
ference, Salt Lake City, June 1971) 
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Possibilities for the growth of the U.S. 
airline industry, according to the Tech¬ 
nical Committee on Aircraft Design of 
the American Institute of Aeronautics 


and Astronautics. The forecast having a 
50 per cent probability of being realized 
is from Boeing and is somewhat less 
optimistic than others considered. 


which could cost $100 million, concen¬ 
trating on two lift-augmenting wing- 
flap systems—the augmenter wing, 
which deflects air ducted from the 
engine’s fans down between flaps, and 
the externally-blown flap, which de¬ 
flects the engine exhaust. At the 7th 
Propulsion Joint Specialist Conference 
in Salt Lake City this summer, a 
N.A.S.A. team announced that both 
these flap concepts “will present serious 
noise problems.” This in spite of the 
authors’ assumption that the goal was 
95 PNdB, not 80, at a 500 ft. sideline. 

In relation to fly-over noise, one ad¬ 
vantage of STOL is the steep ascent 
and descent (6-12° instead of 2-3°). 
The optimistic view is that the rest of 
the problem will yield to hard work: 
new materials to line engine cases, for 
example, and (since STOL aircraft are 
expected to be smaller than conven¬ 
tional airlines) the development of 
smaller high bypass-ratio engines. 
(Such efforts have not always been 
successful: the high-bypass-ratio engine 
now propelling the wide-bodied jets 
could be evolved into a smaller model 
for smaller jets only with five or so 
years of research. And engineers have 
yet to find ways to dampen noise from 
the JT8D engine that powers the 727 
and 737.) 

. .. and More Orders 

The V/STOL rewards look to be great. 
The market is expected by the industry 
to be some 1,000 to 2,000 planes in the 
1980’s—two to four times the fleet size 
predicted for the S.S.T. A STOL or 
VTOL craft is expected to cost half 
again as much as a conventional plane 
of the same capacity (the sizes would 
range from 40 to 60 seats to 100). 
In the 10 years following the introduc¬ 
tion STOL planes, some estimates show 
up to $2 billion in their sales. 

Beyond STOL and VTOL there is the 
possibility of V/STOL in a single air¬ 
craft: a plane that could take off and 
land either vertically or horizontally, 
and have the capacity to fly at near jet 
speeds for hundreds of miles—and 
make money. The A.I.A.A. technical 
committee that reported on the prob¬ 
able future of V/STOL described this 
as “no mean feat.” They felt that it 
would evolve from successful VTOL 
and/or STOL flight, and not be pro¬ 
duced by research effort devoted solely 
to it. 

One experiment in near-the-city 
STOL service is beginning with the 
19-passenger Canadian De Havilland 
prop-jet Twin Otter, which is well es¬ 
tablished as a short-haul carrier. The 
Canadian Government is said to plan 
demonstration service between Ottawa 
and Montreal in early 1973. The gov¬ 
ernment already owns sites for the 
ports close to the downtown areas. It 
expects about 150,000 passengers a 


year, although there is strong competi¬ 
tion from trains, busses, autos, and 
other airplanes. But it hopes the dem¬ 
onstration will prove to the STOLports’ 
neighbors that the service will be quiet. 
Already the Twin Otter has made 
flights into an airport near the sub¬ 
urbs of eastern Ottawa and has re¬ 
ceived scant opposition. 

Boeing Shall Rise 
Again 

The airline industry, straitened at the 
moment, hardly sounded pessimistic at 
the meeting last fall in Washington of 
the American Institute of Aeronautics 
and Astronautics: the A.I.A.A. techni¬ 
cal committee on aircraft design filed a 
report that forecast rates of growth al¬ 
most like those of the 1960’s. 

World cargo mileage will grow faster 
than passenger mileage: four and one- 
half times as many revenue passenger 
miles will be flown in 1985 as in 1970, 
and freight ton-miles will increase from 
10,000 million to 88,000 million. In¬ 
creases in cargo mileage should be 15.5 
per cent per year on the average; pas¬ 
senger increases should vary among dif¬ 
ferent years from 8.3 to 12.9 per cent. 

World aircraft sales should add up to 
some $100 billion between now and 
1985. Besides V/STOL, another new 
type of airplane may be a big seller, 
the report said: a long range cargo 
carrier that would be adaptable to pas¬ 
sengers. 

The report analyzed the airlines’ diffi¬ 
culty: the huge growth in the 1960’s 
and the overenthusiastic forecasts and 
subsequent overstocking of equipment. 
Earnings have fallen from $400 million 
in 1967 to minus $130 million in the 
first quarter of 1971. But second quar¬ 


ter earnings seem to be better. Cost per 
passenger mile to the airline is up 17 
per cent since 1960; fares are up 18.5 
per cent since 1969. Indeed, the report 
says, some “special” fares have changed 
so that a family may now spend 30 to 
50 per cent more on a trip today than 
in the 1960’s. 

“It is becoming questionable to some,” 
it continues, “whether further fare in¬ 
creases are in the public interest. They 
will retard traffic growth to the degree 
that the public is sensitive to travel 
cost. And the effectiveness of charter 
travel internationally . . . suggest(s) 
that the general public is clearly very 
sensitive to travel cost.” The report 
adds that “it seems logical to assume 
that much of the current decline in air 
traffic growth is related to increases in 
fares. .. .” 

Suggested means for holding down 
fare increases include such short-term 
economic reliefs as tax reduction, low- 
interest loans, and temporary suspen¬ 
sion of the ticket surtax. 

The committee also questioned C.A.B. 
regulations regarding the interior de¬ 
sign of aircraft and the services 
offered thereon. (The C.A.B. seeks to 
raise the fare for amenities such as 
five-abreast seating and coach lounges. 
Some critics have questioned what 
they feel is over-management.) “Their 
position is clearly well-intended,” said 
the committee, from the viewpoint of 
trying to constrain fares to “the lowest 
possible reasonable level consistent 
with provision of adequate minimum 
service standards.” 

But—in the rather subtle wording of 
the report—“different evaluations may 
be made by travelers and some very 
cost-effective aircraft may be unfairly 
penalized....” 

The report’s concluding statistic puts 
the whole business in perspective: by 
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1985, only 6.5 per cent of the world’s 
population will have traveled by air, 
which is 3.7 times the 1969 figure. 


Airline Linguists 

M.I.T.’s Flight Transportation Labora¬ 
tory—supplying men ably trained in 
using computers for managing airline 
operations and planning—had better 
add some new courses to the curricu¬ 
lum: French, German, Russian, Japa¬ 
nese, and Hebrew, among others. 

That advice from Secor D. Browne, 
Chairman of the Civil Aeronautics 
Board, speaking at the luncheon for 
members of the M.I.T. Corporation fol¬ 
lowing their annual meeting at M.I.T. 
on October 8. 

The reason: “Our virtual monopoly of 
the large air transport market is being 
eroded,” said Mr. Browne, and future 
airline planners will be spending lots of 
time with overseas suppliers. 

This is not because the U.S. aero¬ 
nautical research and development ef¬ 
fort is lacking, nor even specifically be¬ 
cause Congress failed to authorize de¬ 
velopment of the S.S.T. The problem is 
that the U.S. now has no way to do 
that part of the aircraft development 
job previously done by the Department 
of Defense. 

It is no secret that most commercial 
jet transports—including the 1011 and 
747—were the outgrowth of military 
aircraft and that a large proportion of 
their development costs have been cov¬ 
ered by military requirements. Mr. 
Browne now seeks some alternative 
basis for the industry to obtain the im¬ 
mense capital required for development 
of new aircraft. “The loss of the S.S.T. 
was not the loss of an aircraft,” he 
said, “but the loss of a mechanism for 
providing this economic support.” 


ENERGY 


Building a Bigger 
Generator 

It has long been almost axiomatic in the 
electric power industry that the larger 
(in rated power) a generator, the 
cheaper (per kilowatt) it will be to 
buy and run. The constraint on size 
has been the requirement that the 
system be able to survive the sudden 
loss of the individual generator; in 
practice, that usually means that the 
unit constitute no more than about 
seven per cent of the system’s total 
generating equipment capacity. 

But as power systems grow, that 
seven per cent becomes a very large 
number of Mva.—and we are now de¬ 
veloping a market for generators so 
large and difficult to build that the 



The armature of the experimental super¬ 
conducting generator being developed at 
M.I.T., shown in a late stage of con¬ 
struction. Because the field winding, 
which will rotate inside the armature, 
is a superconducting magnet, it can pro¬ 
economies of scale begin to vanish. The 
size limit for an economical generator 
using conventional technology, accord¬ 
ing to Professor Gerald L. Wilson, Di¬ 
rector of M.I.T.’s Electric Power Sys¬ 
tems Engineering Laboratory, is in the 
range of 1,000 to 1,500 Mva., or about 
half the peak power consumption of 
Manhattan. 

Happily, at the same time the electric 
power researchers began seeking a so¬ 
lution for their problem, researchers in 
the rapidly developing fields of cryo¬ 
genics and superconductivity found 
themselves with what Professor Joseph 
L. Smith, Jr., head of M.I.T.’s Cryo¬ 
genic Engineering Laboratory, has said 
was “in many ways, a solution looking 
for a problem.” 

Researchers from the two laboratories 
pooled their expertise and formulated 
the scheme of using a superconducting 
field winding ( i.e. rotor) in a gener¬ 
ator. A superconductor, they rea¬ 
soned, can carry a very heavy current 
with negligible loss and remain super¬ 
conducting in the presence of a very 
intense magnetic field. (The project 
directors have been Professor Herbert 
Woodson of Electrical Engineering, fol¬ 
lowed by Professor Smith of Mechani¬ 
cal Engineering. The other participants 
are Professors Wilson, Charles Kings¬ 
ley, Jr., and James L. Kirtley, Jr., all 
of Electrical Engineering, and Profes¬ 
sor Philip Thullen of Mechanical En¬ 
gineering. The sponsor is the Edison 
Electric Institute.) 

The unresolved question was whether 
or not a winding constructed of super¬ 
conducting material could operate in a 
stable manner while rotating at 3,600 
r.p.m. To answer the question, the 
group built a small (40-kva.) ma¬ 
chine to test the hypothesis and found 
that it would indeed work. 

Thus encouraged, the group began 


duce much stronger magnetic fields 
than are normally possible. Thus there is 
no need for a heavy iron core; this arma¬ 
ture is made entirely of copper, glass, 
and epoxy. 


design of a larger (two to three Mva.) 
model, to be electrically and struc¬ 
turally similar to a large (1000-Mva.) 
generator of the same type. Scheduled 
for completion this spring, the new ma¬ 
chine includes a system which allows 
liquid helium to circulate between the 
rotor and the stationary refrigeration 
equipment while the machine is in mo¬ 
tion, and a unique “electrothermal” 
shield, fixed to the rotor, which keeps 
out not only heat but also fluctuations 
in the magnetic field. 

A superconductor quickly loses its su¬ 
perconducting properties if it is ex¬ 
posed to a fluctuating—instead of con¬ 
stant—magnetic field, so the insulating 
jacket surrounding the rotor includes 
not only a high-vacuum thermal in¬ 
sulator, but also a layer of copper to 
keep out variations in the magnetic 
field. 

One of the most important advantages 
of the superconducting generator is 
that it can be built without the use of 
heavy iron cores. When a supercon¬ 
ducting field winding is used, much 
higher field currents—and hence much 
higher field intensities—become pos¬ 
sible. The iron, which is normally used 
to provide magnetic “circuits” in which 
a field can be made to stay more com¬ 
pletely in the desired path through the 
machine’s windings, is made complete¬ 
ly unnecessary by the greatly increased 
magnetic fields. 

In the stator, which is not supercon¬ 
ducting, the omission of iron has an 
added benefit: When the coils are 
wound around an iron core, each turn 
must be carefully insulated from the 
core, which is at ground potential. 
Thus if the winding is to be compact, 
output voltage is limited, whereas what 
is desired is a low current (to minimize 
the need for cooling) and a high volt¬ 
age. In an iron-free stator, however, 
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Existing and projected liquid-natural-gas 
trade routes. (From a paper by Robert A. 


each turn of the windings need be in¬ 
sulated only from its nearest neighbor, 
which will necessarily be at a mini¬ 
mally different potential. A higher out¬ 
put voltage, and of course a corres¬ 
pondingly lower current, become pos¬ 
sible. Whereas the maximum feasible 
voltage in conventional stators is about 
30 kv., the M.I.T. group expects that 
300 to 400 kv. might be possible with¬ 
out iron. 

But iron has been credited with a 
second function, that of providing a 
strong “backbone” to the windings. One 
of the principal missions of the model 
under construction will be to demon¬ 
strate that a stator built entirely of 
copper, glass, and epoxy can withstand 
the necessary stresses. 

Members of the superconducting gen¬ 
erator group have developed a pre¬ 
liminary design for a 1,000-Mva. super¬ 
conducting generator. Whereas stan¬ 
dard machines of that size would con¬ 
sume about three watts per kva. output 
in waste heat in the field windings, a 
superconducting machine would re¬ 
quire only 0.04 watt per kva. output in 
refrigeration power to maintain the 
superconductor at its required low tem¬ 
perature. The superconducting ma¬ 
chine would weigh only a tenth to an 
eighth as much as its standard counter¬ 
part, it would have only about a 
fourth the overall size, and its output 
would be at a voltage of about 345 kv., 
so there would be no need for a costly 
step-up transformer between the gen¬ 
erator and the high-voltage transmis- 


Charpie, President of the Cabot Cor¬ 
poration) 


sion lines. “The prospects” for such a 
machine. Professor Wilson thinks “are 
very exciting.” 

New England’s 
Power Predicament 

New Englanders, whose climate is se¬ 
vere by U.S. standards, use 205 million 
B.t.u. per capita each year; Ameri¬ 
cans in general, 320 million. The New 
England fuel mix contains twice the 
national proportion of liquid fuel—but 
there are no oil refineries in New En¬ 
gland, and there is ample resistance 
from conservationists whenever one is 
suggested. Natural gas, piped in from 
elsewhere in the U.S., costs three times 
as much in New England as it does in 
Texas. Imported liquefied natural gas 
from North Africa costs even more; 
nevertheless New England has pio¬ 
neered this source. 

New England’s energy picture is pe¬ 
culiar because the area has no indig¬ 
enous energy sources of any kind, said 
Manson Benedict, Professor of Nuclear 
Engineering, opening a meeting of 
New England executives at M.I.T. late 
this fall. But he also noted that there 
may be oil or gas off the coast of 
Cape Cod—as has recently been dis¬ 
covered off Nova Scotia; and if oil is 
there it could make as big an economic 
difference to the region as the North 
Sea discoveries have made to Britain 
and her neighbors. 


Moreover, whether there is hydro¬ 
carbon under it or not, the cold sea 
of these northern coastal states is a 
power resource anyway, said Professor 
Benedict: by lowering the cool end of 
the thermodynamic cycle it provides 
the inhabitants of Maine with six per 
cent more electricity per gallon of fuel 
than is available to the people of 
Florida. 

Francis M. Staszesky, Executive Vice- 
President of Boston Edison Co., de¬ 
scribed plans of the New England 
Power Pool, of which all privately 
owned power suppliers in the region 
are now members. It is intended to be 
a self-contained network of mutual 
back-ups that will fail no more than 
once in 10 years. But by obstructing 
new plants, New England’s stubborn 
conservationists, he said, have brought 
the reliability figure down to 1.1 years. 

One of the latter, Allen H. Morgan, 
Executive Vice-President of the Mas¬ 
sachusetts Audubon Society, argued 
that growth in the rate of resource 
consumption must stop sooner or later 
(any form of physical growth, if con¬ 
tinued beyond its optimum, becomes 
fatal), that within a few decades at 
most the demand for power will reach 
the point where it can no longer be 
satisfied, and therefore that we might 
now begin to consider what the opti¬ 
mum level of power-use might De. 
“There isn’t anybody on my side fun¬ 
nelling research funds into these prob¬ 
lems,” he pointed out. And there are 
no agreed goals, either for Cambridge 
or for the U.S.A. 

Not to know where we are trying to 
go is perhaps usual enough; but 
M.I.T.’s Morris Adelman, a professor 
of economics who has paid particu¬ 
lar attention to fuel questions, com¬ 
pleted the picture by telling the execu¬ 
tives that we do not know where we 
are. The price structure of the fuel 
industry is so hopelessly distorted that 
the underlying realities of resource 
availability are hidden from sight. For 
example, “all the indirect indicators 
seem to point to greater long-run 
scarcity” of crude oil. “ ‘Seem to’ is 
used advisedly,” he said, “since we 
really don’t know.” And—because 
we’re trying to weigh alternatives— 
“this is a particularly bad time to be 
stuck without an efficient price system.” 

Robert A. Charpie, President of the 
Cabot Corp., was nevertheless able to 
speak with some confidence about the 
coming of liquefied natural gas 
(L.N.G.) to New England. In 10 to 
15 years, he said, five to ten per cent 
of the region’s energy will come in this 
form. He analyzed the economics of 
liquefying, shipping, and storing na¬ 
tural gas and concluded that base¬ 
load gas should become about 25 per 
cent cheaper in that time. And he 
showed a map of the world’s L.N.G. 
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trade which made Boston look like the 
maritime Hub that it used to be. Some¬ 
body thought that a giant natural-gas 
tanker might be something of a fire 
risk. Mr. Charpie replied that the maxi¬ 
mum credible accident—adrift, alight, 
in a harbor full of ships—was insur¬ 
able. He did not actually mention the 
contrast with nuclear power stations 
in this respect, but Mr. Morgan (“nu¬ 
clear power looks good if it’s safe”) 
was for a moment not entirely on his 
own. 

THE MOON 


Unravelling the 
Lunar Layers 

The outer shell of the moon is cold 
and rigid—and differentiated. And this 
outer crust, made up of two distinct 
layers of igneous rock, surrounds a 
mantle of unknown depth, suggesting 
that there are at least three “coatings” 
covering whatever comprises the lunar 
core. 

These results, reported in Science 
and at the fall meeting of the American 
Geophysical Union, are considered the 
first clear evidence that the moon was 
once so hot as to be molten. M. Nafi 
Toksoz, Professor of Geophysics at 
M.I.T. who spoke for the research 
team at the A.G.U. meeting, called 
them “among the most significant sci¬ 
entific findings to result thus far from 
man’s exploration of the moon.” 

In the first 398 days after the Apollo 
12 astronauts installed the first suc¬ 
cessful lunar seismic station, that sta¬ 
tion recorded signals from 272 natural 
moonquakes, an average of one event 
in 1.5 days, and four man-made im¬ 
pacts—those of the Lunar Module as¬ 
cent stages of Apollo 12 and 14 and 
the Saturn boosters from Apollo 13 
and 14. All but the latter were so 
weak that even the largest would 
barely be felt by a human standing at 
the epicenter. 

Two different kinds of seismic events 
have been identified. One yields rec¬ 
ords similar to those from artificial 
impacts on earth; in this category are 
the four man-made events and some 
100 natural events presumed to be me¬ 
teorite impacts. The other type, occurr¬ 
ing chiefly at monthly intervals near 
the time when the earth and moon 
are nearest each other, have repetitive 
characteristics which suggest structural, 
internal events. 

The four man-made impacts produced 
records which are “utterly different” 
from seismic recordings obtained on 
earth. All have “exceedingly” long dur¬ 
ation, the reverberations continuing for 
over four hours. By analyzing these 
seismic records and comparing them 


Relative seismic intensities as recorded 
by the Apollo 12 seismometer during its 
first 13 months of operation. Heights of 
the bars represent two-day sums of the 
squares of vertical motions (more pre¬ 
cisely, of the maximum vertical motion 
during any one seismic event). The 
monthly cycle of activity correlates very 

with terrestrial data, Dr. Toksoz and 
his colleagues conclude; 

□ The surface of the moon is covered 
to a depth of one or two km. with 
a mixture of sod (known as fines), 
breccias (soil particles welded together 
by meteor impacts), and broken rocks 
(shattered by meteor impacts). 

□ The crust, below this mixture, has 
an upper layer of fine-grained igneous 
rocks (basalt) to a depth of about 
25 km. 

□ A lower layer of crust, from 25 to 
65 km., “seems to be distinctly differ¬ 
ent from the basaltic lunar rocks 
sampled from the surface.” It has seis¬ 
mic characteristics similar to those of 
gabbro, a coarse-grained igneous rock 
found at the lowest levels of the earth’s 
crust. 

□ Below the 65-km. level comes the 
mantle, whose thickness is undeter¬ 
mined. Seismic velocities in this ma¬ 
terial—whatever it is—are higher than 
those for most terrestrial rocks but are 
close to those seen in magnesium-rich 
olivine formations on earth. 

The “extensive differentiation of the 
lunar mantle” which is implied by this 
model, with two distinctly different 
crustal layers, “implies that melting or 
partial melting of the lunar interior was 
extensive in its early history,” Dr. Tok¬ 
soz told the I.G.U. 

Meanwhile, writing in Science (No¬ 
vember 12, pp. 687-92), Professors 
Toksoz and Frank Press (Head of the 
Department of Earth and Planetary 
Science at M.I.T.) and seven other 
colleagues at Columbia, the University 
of Hawaii, and General Dynamics 
Corp., report their analysis of the 
“natural” structural moonquakes re¬ 
corded by the lunar seismographs. 
These seem to be from earthquakes at 


accurately with the distance between the 
moon and the earth; 85 per cent of the 
detected ‘‘moonquake’’ energy comes, 
each month, within the interval from four 
days before closest-approach (perigee) 
to three days after ( Science, 12 Novem¬ 
ber 1971, pp. 687-692). 


only a few discrete lunar sites, probably 
at considerable depth. The hypothesis 
is that tidal forces generated by the 
earth as it most closely approaches the 
moon add to internal lunar forces to 
trigger the repetitive events. 

Though moonquakes seem to be fre¬ 
quent, the rate of lunar seismic energy 
release is described as “far below” that 
of the earth. 

Finally, the geologists report in Sci¬ 
ence a single moonquake recorded 
shortly after the Apollo 15 seismic 
station was added to the “network”: 
it was focussed at a depth of 800 km., 
deeper than the center of any known 
earthquake. It implies that the moon 
is a rigid structure even at this depth, 
and it is an observation with “profound 
implications concerning the dynamics 
of the lunar interior.” 

society _ 


Technology 
in History 

That technological change affects the 
way people live is not contested—the 
proponents of any technical innovation 
can usually show that it will increase 
comfort, leisure, safety, or some other 
agreed good. On the other hand, some 
popular authorities, such as Alvin Tof- 
fler and Marshall McLuhan, have con¬ 
fidently predicted technically-induced 
social and psychological changes of 
particularly sweeping and disturbing 
kinds. But as yet, although there is 
plenty of guesswork based on common 
observation, there is little research. 

In this connection it has become cus¬ 
tomary to mention, almost as the “only 
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game in town,” Harvard’s Program on 
Technology and Society. That program, 
started in 1964 and intended to run for 
ten years, will publish its final report 
this spring, according to a terse Har¬ 
vard announcement. The program’s 
most recent publication is a review of 
the literature on Technology and Social 
History. 

What is immediately striking in this 
collection of extended abstracts is the 
dearth of research on the social impacts 
of specific technologies (of the kind of, 
for instance, Elting Morison’s often- 
quoted study of the effects of con¬ 
tinuous-aim firing techniques on social 
relations within the Navy). Plainly, the 
study of “technology and society” is 
still predominantly in an early stage 
where “technology” is treated as a sin¬ 
gle force. The reviewer, historian John 

H. Weiss, differentiates the main bulk 
of the literature into tw r o sub-fields: 
the life of technology itself—that is, 
the linkages within the community of 
scientists, engineers, industrialists and 
other agents of innovation; and the 
economic effects. 

How much is known so far? In an 
introductory chapter, Weiss notes that 
"long-run and short-run effects can be 
almost the opposite of one another. . . . 
The first century of the Industrial 
Revolution in England offered in¬ 
creased employment for children, 
thereby raising the opportunity cost of 
education and negatively affecting the 
demand for it. Only after the 1880’s 
does it seem that industrial prosperity 
resulted directly in greater investment 
in education.” Moreover, although the 
field of study is technological change 
as an agent of social change, one can 
go wildly adrift by making reasonable- 
looking assumptions as to which came 
first: “Formulations such as ‘the type¬ 
writer emancipated women by creating 
a demand for office personnel which 
offered them “respectable” careers’ 
have entered standard textbooks. . . ,” 
Weiss observes, whereas “S. C. Gilfillan 
points out that in Japan a class of fe¬ 
male office workers grew up who were 
neither ‘liberated’ nor employed as 
typists. American women were in the 
process of becoming occupationally 
emancipated at least a generation be¬ 
fore the appearance of typewriters.” 

Clearly, there is work to be done, but 
it is work of a kind that is difficult even 
to formulate, and it costs money. The 
Harvard Project was funded by an 

I. B.M. grant of $5 million. In the early 
1960’s there was much anxiety over 
the possibility that computers might 
prove sufficiently effective to create 
widespread unemployment: hence 
I.B.M.’s interest in “technology and so¬ 
ciety.” As the years passed this fear 
proved groundless; but the Harvard 
team, under Dr. Emmanuel G. Mes- 
thene, began to discover what kinds of 


research could in fact be done on the 
social effects of technology. In the past 
two or three years the Program’s staff 
have felt that they were “beginning to 
get someplace.” 

But when, following the original time¬ 
table, the Program’s progress was re¬ 
viewed by the university at the end of 
its sixth year, it was apparently felt that 
the $2 million still unspent might be 
better used as capital for continuing 
faculty income rather than for three or 
four more years of research. President 
Pusey appointed an external (to 
Harvard) committee, who arrived at 
this general recommendation; and an 
internal committee headed by Harvey 
Brooks and Don K. Price, respectively 
Dean of Engineering and Dean of the 
Kennedy School of Government, then 
specifically proposed the termination of 
the Program and its replacement by 
two or three new professorships “in the 
general field of technology and so¬ 
ciety.” These would probably be in the 
Kennedy School, Engineering and per¬ 
haps Arts and Sciences. Although one 
cannot, of course, prejudge the selec¬ 
tion process, it seems unlikely that 
these posts will go to Program mem¬ 
bers. 

Columbia University’s Institute for the 
Study of Science in Human Affairs is 
also being closed down. In an article 
in sppsg Newsletter (Vol. 2, No. 9, pp. 
4-6; M.I.T. Press) the Director of the 
Institute, Christopher Wright, attrib¬ 
utes this decision to “overriding in¬ 
stitutional problems rather than limits 
of possible knowledge of science in 
human affairs.” 

Model Human Life 
Only with Caution 

Although some of the most impressive 
recent developments in the social sci¬ 
ences have involved mathematical 
modeling and analysis, not a few social 
scientists are left with lingering doubts. 
Just what are the limits of applicability, 
one must ask, of the “scientific” tech¬ 
niques which have achieved such 
phenomenal success in the natural 
sciences? 

Gunnar Myrdal, the Swedish econo¬ 
mist and sociologist, elaborated the 
point at a recent lecture at Harvard. “In 
recent decades,” he said, “there has 
been a strenuous and strained effort 
by the majority of my economist col¬ 
leagues to emulate what they conceive 
of as the methods of the natural scien¬ 
tists by constructing utterly simplified 
models, often given mathematical 
dressing. This type of model-building 
has been rapidly spreading in the other 
social sciences too, where, in turn, the 
researchers seek to emulate the econ¬ 
omists.” 


They are motivated. Professor Myrdal 
said, by a “general understanding, 
which to us social scientists must be 
especially disturbing . . . that in our 
field of study progress is very much 
slower than in the natural sciences.” 

Unfortunately, he continued, adoption 
of the mathematical methods of 
analysis and presentation used in the 
natural sciences does not necessarily 
make the social sciences more scientific. 
Quantitative analysis is worthless when 
there are no valid quantities to ana¬ 
lyze—and the stress is on that “valid.” 
If the “institutional” type of social sci¬ 
entist has fewer figures to present than 
does his “quantitative” colleague, it is 
not because he neglects to obtain nu¬ 
merical measures but because “he is 
more critical in ascertaining them. 

“I have certainly, per se, no criticism 
to raise against models,” Professor 
Myrdal cautioned. “All scientific re¬ 
search must be generalizing and thus 
simplifying,” and quantitative analysis 
often yields very useful results in 
limited cases. But it is very easy to be 
led astray by the figures: the factors 
to be included have to be chosen “ac¬ 
cording to the criterion of relevance.” 

What the model-builders tend to ig¬ 
nore, Professor Myrdal believes, “is 
that the problems we are dealing with 
are truly much more difficult to master 
than those in the natural sciences. 

“The study of social facts and rela¬ 
tionships really must concern much 
more complex and fluid matters than 
those represented by parameters and 
variables in highly abstract models, 
where behavior, accounted for only in 
terms of aggregates and averages, is 
left unexplained. . . . We are dealing 
with the behavior of human beings who 
have a soul, and who are influenced by 
their living conditions in the widest 
sense of the word.” 


LIFE SCIENCES 


How Chromosomes 
Got Their Stripes 

Francis Crick and James Watson de¬ 
scribed the double helical shape of 
DNA 18 years ago, and thus solved an 
essential problem in molecular biology. 
DNA is the material in which the 
body’s genetic information is stored, 
for use as “blueprints” when new cells 
or new organisms are to be made. Now 
Dr. Crick may have solved another es¬ 
sential problem in cell biology, this 
time with his theory of how DNA is 
arranged along the chromosome, and 
how the arrangement functions in this 
process of manufacture (i.e., in the 
making of specific proteins). 
Chromosomes, those that have been 
examined under a microscope, show 
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This "extremely schematic" diagram was 
provided by Dr. Crick to demonstrate 
the band (convoluted) and interband 
(straight) regions of the DNA molecule as 
he proposes it winds itself along a 
chromosome. The straight regions, he 
suggests, contain the actual code for 
making a protein, and the twisted ones 
provide the controls over that process. 
(Diagram: Nature) 


alternating fat and thin regions called 
bands and interbands. Present models 
assume that all the DNA in the 
chromosome is in the form of one long 
molecule (the chromosome also has 
molecules of other proteins whose func¬ 
tion is unknown). The making of a 
protein requires that the DNA blue¬ 
print be read and copied, and that 
there should be some means of starting 
and stopping the operation, limiting it 
to the relevant excerpt from the DNA 
“tape.” Dr. Crick suggests (in Nature, 
234:25-7) that the interband contains 
the designs for each protein, and the 
band provides the controls. ( Tech¬ 
nology Review for December, 1970, 
p. 53-4, reports some initial work on 
gene controls.) 

Manufacture is initiated by the ar¬ 
rival of a “messenger” (such as an 
enzyme or hormone molecule) to order 
the making of a particular protein. 
This messenger must find a receptor 
site on the proper control gene in order 
to activate it. In those protein mole¬ 
cules whose structure we have de¬ 
fined clearly enough, we see that this 
site is usually a shallow groove or 
cavity in the molecule. DNA’s double 
helix is formed around proteins called 
deoxynucleoside triphosphates, which 
make a backbone like a twisting lad¬ 
der. Attached to the triphosphates at 
each end of the rungs of the ladder is 
one of four “bases”—guanine, adenine, 
cytosine, and thymine—the letters of 
the DNA alphabet, in which the 
genetic information is encoded. These 
bases also compose the active sites that 
must receive the messengers, and the 
sites lie within the helix. 

Dr. Crick believes the DNA in the 
band region is particularly convoluted 
—which is what makes the band thick 
and globular—so as to make these ac¬ 
tive sites more accessible. “When very 
large numbers of different sequences 
need to be recognized (which implies 


that the sequence must not be too 
short),” he writes, “it will pay to un¬ 
wind the double helix.” This is the 
center of his theory—that the com¬ 
plementary strands of DNA separate 
from each other and coil and twist by 
themselves along much of the molecule 
in any given band. He suggests that 
the strands form into very specific pat¬ 
terns, and that the histones (a group 
of proteins also found in the chromo¬ 
some) may help to separate the strands 
and then hold the patterns together. 

The band region contains all but a 
few per cent of the DNA in a chromo¬ 
some, Dr. Crick proposes. Even so, he 
adds, the interband region still con¬ 
tains enough DNA to code for an 
“average” protein of a molecular weight 
of 30,000 to 40,000 (at least in 
Drosophila, one of his sources of 
chromosomes). He theorizes that each 
interband directs the making of a spe¬ 
cific protein, and that it is controlled by 
the band adjacent to it. The band is so 
large in order to give plenty of ma¬ 
terial for precise qualitative and 
quantitative control. 

The model, in its simplest form, sug¬ 
gests that the number of different pro¬ 
teins normally produced by higher or¬ 
ganisms may not be much more than a 
few thousand (for Drosophila) or a 
few tens of thousands (for man, based 
on our present knowledge of the size 
and shape of human and other chromo¬ 
somes). And the model does, he con¬ 
cludes, fit “a very large amount of ex¬ 
perimental data obtained using very 
different techniques . . . [including] 
rough estimates from genetic data of 
the number of genes in Drosophila and 
man [and] the correlation between the 
number of bands plus interbands and 
the number of effective genetic areas.” 

Nature comments that “It will ob¬ 
viously be difficult to gather evidence 
either to support or to refute Dr. 
Crick’s model, but his prediction that 
globular regions contain single-stranded 
DNA provides the most obvious 
handle....” 


Dietary Engineering 

The strongest preoccupation of “pop” 
culture today is with our feeding hab¬ 
its, yet much of what is said has about 
the same consistency as the natural 
gruel which young dietary revisionists 
serve up as salvation. In a field which 
is dominated by well-meaning but un¬ 
scientific (or anti-scientific) practi¬ 
tioners, those who should know what 
they are talking about have remained 
stubbornly silent. 

As a result, most people have heard 
nothing scientific on the subject of nu¬ 
trition since their fourth-grade health 
classes—and those were back in the 
days when we thought DDT was some¬ 


thing that killed insects and mercury 
was found only in thermometers. 

The reason the scientific community 
has not stepped in to clear the air, Dr. 
George G. Graham, Associate Professor 
of Pediatrics and Professor of Human 
Nutrition at Johns Hopkins, told the 
American Chemical Society this fall, is 
that surprisingly little is known about 
human nutrition. For example it is 
widely assumed, Professor Graham 
said, that nutritional deficiencies early 
in life cause mental deficiencies; in fact, 
nutritional deficiency is only one of a 
number of explanations which have 
been proposed. Yet we find the nutri¬ 
tional explanation of the deficiencies of 
children from poor families a particu¬ 
larly attractive one—possibly because 
of its simplicity: “Why, if we feed 
these poor people enough, they may 
become docile, highly productive, and 
perhaps even turn white!” 

We propagate the belief, “despite the 
excellent evidence to the contrary, that 
in nutrition ‘more is better.’ ” In fact, 
Professor Graham reminds us, overnu¬ 
trition has been blamed as a leading 
cause of obesity, diabetes, degenerative 
vascular disease, and the aging process 
itself. 

“More recently it has been demon¬ 
strated that eating patterns of early life 
may irreversibly determine a person’s 
eventual fate, laying the ground for 
subsequent obesity and the aging proc¬ 
ess.” In lamenting the dietary depriva¬ 
tions of the unfortunate, we tend to 
forget “the well-founded suggestion 
that perhaps two-thirds of our people 
should go to bed hungry every night.” 

What is most needed, Professor Gra¬ 
ham tells us, is data on what are the 
optimum intakes of all the nutrients, 
on how we can rectify certain physi¬ 
ological problems through dietary con¬ 
trol, and on how hormones regulate the 
utilization of nutrients. 

But, “beyond a doubt, the single, most 
important goal of human nutrition 
should be the definition of the optimum 
rate of growth, that which results in 
the ‘greatest useful longevity,’ . . .” and 
the rates of nutrient intakes associated 
with it. 

“The foregoing statements may sound 
as if I am proposing some form of com¬ 
puterized formula-feeding for all hu¬ 
man beings, and in a way, that is what 
I am doing,” Professor Graham posited. 
The benefits would extend beyond bet¬ 
ter health to include far-reaching econ¬ 
omies in food production and prepara¬ 
tion and even construction costs. 
(There would no longer be any need 
for kitchens.) “Already over half of the 
meals consumed in this country today 
are prepared and fully one-third are 
consumed outside the home.” 

Mass feeding by formula, Professor 
Graham points out, would “do nothing 
more than conform to this trend.” 
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Both U.S. corporations' educational 
support and total corporate philanthropy 
reached new highs a6 a proportion of 
company net income before taxes in 
1970, according to the Council on Finan¬ 
cial Aid to Education. Indeed, says 
C.F.A.E., since 1967 there has been 
"a significant upward shift" in philan¬ 
thropy in relation to corporate profits. 

But education's share of this largesse 


EDUCATION 


Philanthropy 
Trend Interrupted 

For 12 consecutive years of the past 
18 since the Council for Financial Aid 
to Education began its annual surveys 
of corporate giving to education, the 
figures have gone up. But the ninth 
biennial survey, for 1970, reverses the 
trend: total giving to education by U.S. 
business dropped to $340 million in 
1970, compared to $355 million in 
1968 and an estimated $375 million in 
1969. The 1970 decrease is thus over 
9 per cent. 

But pre-tax net income of corporations 
fell much more, and in 1970 compa¬ 
nies gave a larger proportion of their 
earnings to education—0.45 per cent of 


has been slipping, from 38 per cent in 
1967 to 34.3 per cent in 1970. Why? 
Partly, at least, because business now 
has a different sense of social responsi¬ 
bility, and partly because it feels an 
alienation from the campus, C.F.A.E. 
speculates. Whatever the cause, these 
developments taken together may mark 
"the beginning of a new era in corporate 
philanthropy." 


total pre-tax net income—than ever 
before. General corporate philanthropy 
increased even faster. Three industries 
reporting higher net income before 
taxes made “a very sharp increase” in 
their contributions to education, ac¬ 
cording to C.F.A.E.: merchandising, 
petroleum, and telecommunications. 
Four industries reported declining 
profits before taxes but still made “siz¬ 
able” increases in educational support: 
insurance; machinery; stone, clay and 
glass products; and textiles. 

Indeed, the textile industry led all 
others in educational support as a share 
of pre-tax net income in 1970, closely 
followed by: primary metals; stone, 
clay and glass; and transportation 
equipment industries. Telecommunica¬ 
tions were at the bottom of the list of 
givers, just under mining and utilities. 


Open University: 
Teach Yourself 

By 1980, says Edward C. Moore, 
Chancellor of the Massachusetts Board 
of Higher Education, the demand for 
college education in Massachusetts 
will double—from 260,000 in 1971 to 
524,000 students. Fearing that no com¬ 
bination of public and private institu¬ 
tions of conventional form could so 
quickly extend higher education to 
such large numbers of young people— 
and then later as easily contract when 
a lower birth rate might reduce de¬ 
mand once more—Dr. Moore early in 
1971 asked Jerrold R. Zacharias and 
his colleagues in M.I.T.’s Education 
Research Center to study an “open 
university” alternative. 

They responded with a plan to sup¬ 
plement colleges and universities op¬ 
erating in the conventional lecture- 
classroom-laboratory-quiz mode with a 
university-level educational institution 
operating without a campus. It would 
send teaching materials, both conven¬ 
tional and unconventional, to its stu¬ 
dents for use at their own pace in their 
homes, conduct seminars, and qualify 
foremen and supervisors in various in¬ 
dustries as instructors, able to adapt 
work experience related to the students’ 
career interests as educational experi¬ 
ence acceptable for academic credit. 
Indeed, such on-the-job learning would 
be expected of most students—at least 
on a half-time basis. 

The plans for an “open university” 
which Professor Zacharias and his col¬ 
leagues submitted to Dr. Moore late 
this fall made these proposals: 

□ While it sought to keep pace with 
the numbers of young people seeking 
college experience, the “open univer¬ 
sity” should also help broaden access to 
college training and degrees. Even with 
recent rapid expansion of state-sup- 
ported higher education in Massachu¬ 
setts, few of its students come from 
low-income and minority families; and 
there are essentially no opportunities 
for adults to translate their job experi¬ 
ence into academic credits toward de¬ 
grees. 

□ The “open university” would be 
oriented around learning—not teach¬ 
ing or basic research. The emphasis 
would be on students working at their 
own pace to qualify themselves, not on 
organized classroom or laboratory pro¬ 
grams. 

□ The “open university” would have 
costs per student far lower than any 
now known in Massachusetts, made 
possible by “an integrated, multi-media 
approach” including conventional cor¬ 
respondence courses as well as radio 
and television, packaged kits, tapes, 
films, and computer-assisted instruc¬ 
tion. 
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□ Each student would be guided 
through the “open university” by a 
tutor and a mentor. The tutor—per¬ 
haps a student who has already mas¬ 
tered a course—would provide aca¬ 
demic help, teach seminars, and give 
examinations. The mentor—with help 
from the tutor—would work with the 
student to plan his long-range aca¬ 
demic program, including jobs as well 
as courses. 

Can such an institution main¬ 
tain acceptable academic quality? 
When he finished a period of study, 
an “open university” student would end 
up with two kinds of credentials—a 
report by his mentor and a portfolio 
of experiences and accomplishments 
which the student would assemble to 
record his “open university” work and 
his relevant non-academic experience. 
When a student felt ready for an aca¬ 
demic degree, he would take his re¬ 
ports and his portfolio to a Degree 
Committee for evaluation. 

Needing few classrooms, the univer¬ 
sity would operate with an adminis¬ 
trative headquarters and several neigh¬ 
borhood or regional meeting places or 
“study centers.” Dr. Zacharias and his 
committee said the Boston Architec¬ 
tural Center—providing courses and 
training conferences for students and 
practicing professionals in a wide va¬ 
riety of architectural fields—may be 
the nearest contemporary prototype for 
the activities of such a center. 

Members of the Education Research 
Center study group propose that “open 
university” costs per student per year 
for mentor, tutor, evaluation, and ad¬ 
junct faculty might be $680. Though 
they declined to estimate the costs of 
course development, they insisted that 
even if these added "a substantial in¬ 
crement” to the cost-per-student esti¬ 
mate, the “open university” would 
“offer higher education at substantially 
less cost than other colleges. 

In a special parallel study, W. Ted 
Martin, Professor of Mathematics at 
M.I.T., reviewed experience with the 
Open University which began opera¬ 
tion throughout the British Isles in 
January, 1971. After about a year of 
planning, the British Open University 
enrolled 25,000 students, compared 
with a total entering class in all con¬ 
ventional universities in the United 
Kingdom of about 70,000 in 1970. 

Dr. Zacharias and his colleagues be¬ 
lieve that an “open university” for 
Massachusetts should be started in 
September, 1972, with training pro¬ 
grams in social welfare (day care, case 
work, labor relations, and drug addic¬ 
tion), pre- and para-law (legal aid, 
prison work, and police and legislative 
aid), and pre- and para-medicine and 
health (training nurses, medical tech¬ 
nicians and managers, and physicians’ 
aides). 


The “open university” would be dif¬ 
ferent from present universities less 
because of its form than because of its 
students. Professor Zacharias told an 
M.I.T. seminar this fall discussing the 
E.R.C. report. Conventional universi¬ 
ties control their student bodies 
through selective admissions, so that 
all students who come can be expected 
to accept and use what the university 
offers. 

But an “open university” would ac¬ 
cept all applicants, and it must be pre¬ 
pared to accommodate varied numbers 
of students with many different—and 
changing—interests. This is among the 
requirements which led the E.R.C. 
study group to suggest that most “open 
university” teaching be in the hands 
of the students themselves—as stu¬ 
dents and as tutors for other students. 

A very different rationale for 
the “open university” came from 
Carl F. J. Overhage, Professor of Engi¬ 
neering who is Director of M.I.T.’s 
Project Intrex. He believes it could 
make a significant contribution to the 
training and upgrading of technicians, 
for whom conventional engineering ed¬ 
ucation is denied. It would tackle the 
problem of “preparing people for the 
realities of the working world,” he told 
a seminar on the “open university” 
report this fall. Without this kind of 
opportunity for its workers, Professor 
Overhage said, the U.S. may end up 
making paper umbrellas while the 
Japanese build all the world’s elec¬ 
tronics and automobiles. 

Needed: Prevision 

Are today’s college students more per¬ 
ceptive of the future than their 
teachers? Do students really know—as 
much as they think they do—about 
where the action really will be when 
they’re ready to join it? Or do univer¬ 
sity administrations know better? 

The fact is that when either group 
confronts the other on this problem, 
it’s simply a case of the pot and the 
kettle calling each other black. 

Robert C. Wood, President of the 
University of Massachusetts, speaking 
at a conference for New England exec¬ 
utives at M.I.T. this fall, accused 
most universities of being much more 
sensitive to what parents want and to 
“the self-serving interests of academic 
departments” than to any long-range 
view of national needs and resources. 

Students have no better crystal ball. 
President Wood also pointed to the 
kind of “faddish” popularity of some 
schools among young people, popular¬ 
ity which has no basis is any reasonable 
evaluation of academic excellence. And 
students fail to appreciate that there 
is a seven-year time delay between 
their career decisions and entry into 
their professions. 



Field trips to 

EAST 
AFRICA 


with people who care deeply 
and are committed to its 
preservation. 


Three-week tours into UGANDA, 
KENYA and TANZANIA 

You “see” things, but what do they mean? 


From headwaters of the Nile to the 
Indian Ocean, interpretive leaders will 
show you what to look at, how to 
"see" it, and what it means. A leisurely 
pace in uncrowded cars; animal and 
bird watching in the great national 
parks and game reserves; meetings 
with representatives in various fields. 
Finest accommodations and services. Gen¬ 
erously inclusive price (including tips) with 
round trip air from New York. $1585 

... June, July, Aufust, 

Year round departures t'/j 

For brochure, see your travel agent or write to 

f National Parks and Conservation Assn^ 

Tour Div., 18 East 41 St., N.Y., N.Y. 10017 
(212) 532-7075 

Please send your East Africa brochure to 
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HOT WATER COILS — HEATING AIR 
Type CH • Bulletin CH-62 
Type MP - Hot Water Booster— 
Bulletin MP-61 


STEAM COILS —HEATING AIR 
Type B • Flexitube Steam- 
Bulletin B-58 

Universal Steam Coil 
High Pressure Steam Coil 

Non-freeze Steam Coil 
Type A - (1" tubes) Bulletin A-61 
Type B -(%" tubes) Bulletin B-58 


Still the ultimate 
in coil capability 

No wonder Aerofin remains the industry standard 

\erofin's reputation as the heat transfer coil close to Aerofin. Truly advanced helical-fin 

specialist is grounded in progressive design, coil technology delivers optimum heat trans- 

nanufacturing and solid sales-engineering. fer efficiency for every kind of fan-system 

Dur line-up of standard coils for routine hea,in 9' coolin 9' air conditioning, process 

equirements more than matches competition. and ener 9 y - 

3ut for innovative applications—the one-of- Call Aerofin sales engineers in Atlanta. Boston, 

cind, in unusual sizes—row configurations— Chicago, Cleveland, Dallas, New York, Phila- 

low channels—freeze-up hazards—thermal delphia, San Francisco, Toronto, Montreal. 


REFRIGERANT COILS 
COOLING AIR 

Type DP - Direct Expansion — 
Bulletin DP-66 


WATER COILS 
COOLING/DEHUMIDIFYING 
Type C - Bulletin CCW-71 

with ARI certified ratings 

Removable Header 
Type R - Bulletin R-50 
Type RC - Bulletin RC-57 


AtRQflH 


CORPORATION • LYNCHBURG , VIRGINIA 2A SOS 
Aerofin is sold only by manufacturers of fan system apparatus. List on request. 


GEARS 


albert 


Designed and 
Manufactured to Meet 

YOUR 

Production Requirements 


PIPE • VALVES • FITTINGS 

Steel / Yoloy / Aluminum 
Plastic / Stainless / Alloy 

PIPE FABRICATION 


From one coded 
pressure vessel to complete power plant pre-fabricated piping. 


Economical pipe system for oil- 
gathering, dewatering and chemical processing lines. 


Custom Gears Exclusively 


PIPE PILING & ACCESSORIES 


Pipes & clamps for storage racks, 


DIEFENDORF r| 
Gear Corporation 

Belden Ave. & Sand St., Syracuse, N. Y. 13201 
(315) 422-2281 


WRITE FOR FREE BROCHURE! 

ALBERT PIPE SUPPLY CO.. INC. 

Manufacturers—Fabricators—Distributors 

101 VARICK AVE., BROOKLYN, N. Y. 11237 
Telephone: 212-497-4900 
S.6. ALBERT ’29 • A.E. ALBERT 'SB 
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Puzzle Corner 


Allan J. Gottlieb 


Congratulations! 

I have another dedication to make, this 
time on a pleasant note. As I am getting 
married, this issue of "Puzzle Corner" is 
hereby dedicated to my fiancee, Alice; no 
longer can she be referred to as “the girl¬ 
friend." I’m not exactly sure what this will 
do to "Puzzle Corner”—or to other as¬ 
pects of my life; and any suggestions will 
be appreciated. 

Some free advice: when any readers are 
ever within 500 miles of San Diego, go 
see the zoo—it’s fantastic. Finally, if any¬ 
one has suggestions to make concerning 
problem selection, don’t be bashful; I shall 
be grateful. Write to me—and send prob¬ 
lems and solutions—at the Department of 
Mathematics, University of California, 
Santa Cruz, Calif., 95060. 

Problems 

First is a chess problem from Philip D. 
Bell; 

61 Set up chess pieces as though to start 
a game. White must, in proper sequence, 
make the following four moves: 1. P— 
KB3; 2. K—B2; 3. K—N3; and 4. K—R4. 
What are the four legal moves to be made 
by Black after which White is check¬ 
mated? 

P. Markstein sends the following geome¬ 
try problem: 

62 Given line segments of length h c , t c , 
and m c construct a triangle such that the 
altitude has length h c , the angle bisector 
has length t Cl and the median has length 
m c when these three lines emanate from 
the same angle. 

Here is a new perpetual motion machine 
to work on—from Morris Markovitz: 


On 

B 

o 




63 This "ferris wheel" is constructed 
under atmospheric pressure. Metal cups 
are attached to each arm, and a pliable 
membrane seals the top of each cup. 


Glued to the center of each membrane is 
a weight. The “ferris wheel” is now sub¬ 
merged in water. The weight at cup A 
stretches the membrane, increasing the 
cup's volume. The weight at cup B com¬ 
presses the cup’s volume. Thus, cup A is 
more buoyant and the “wheel” rotates in 
a clockwise direction forever. 

A number-theory teaser from Frank Rubin: 

64 Consider the infinitely nested square 
root 

ai + "\/ a-2 + V a 3 + • ■ • 

Prove that the nest converges when a n 
= n. Does it converge when a n = n 2 ? nl? 
How about when a n = (n 2 !) n2 7 

Please recall problem 29 from last year 
(April, 1971): “In how many different ways 
can eight numbers be rearranged such 
that no number occupies its original posi¬ 
tion? Write out all the possibilities. Find 
the answer for n numbers in general." 
John Bobbitt asks the following (appar¬ 
ently hard) question about it: 

65 What fraction of the arrangements 
possible meet the criteria of having every 
digit change its position? In other words, 
does the sequence a„ = k„/n! converge? 

Speed Department 

William Glassmire sends in the following, 
which he says has “some historical sig¬ 
nificance”: 

1 It is well known that an 8 x 8 checker¬ 
board with diagonally opposite corner 
squares removed cannot be covered with 
31 dominoes (each of which covers two 
squares of the board). Suppose that two 
squares are removed arbitrarily, subject 
only to the restriction that one is black 
and the other is white. Is it always possi¬ 
ble to then cover the board with 31 
dominoes? 


A. Porter wants you to: 

2 Find the relationship between the sides 
of a rectangle which guarantees that 
doubling the short side gives a new rec¬ 
tangle having the same relationship. 


Solutions 

41 Given these hands, against South’s 
contract of six diamonds, West leads ¥Q: 
A A K 5 
¥ 10 74 2 

♦ Q J 7 6 

* J 10 


A 104 
¥ Q J 65 
¥ 10 9 4 2 
A 9 7 6 


Q 763 
A K 

A K 5 3 


A A 8 4 

How does South manage 
a small slam? 


A J 9 8 2 
¥ 9 8 3 

♦ 8 

A K Q 5 3 2 


to bring home 


The following is from Jeffrey A. Miller: 
Declarer must get two heart ruffs in his 
hand and establish a fifth black trick by 
squeezing East, in addition to taking his 
two good hearts and three trump tricks 
(he must yield one trump trick to West in 
order to get his two ruffs). He must also 
use the diamond suit to enter the dummy 
once. The order of play: 1. Declarer wins 


¥A. 2. Declarer wins A A. 3. Declarer wins 
¥K. 4. Declarer leads low trump to 
Dummy, and if West ducks Dummy inserts 
♦ 7 (this would allow declarer to take all 
13 tricks); assuming West goes with 410, 
Dummy will win with AJ; East pitches low 
club. 5. Dummy leads small heart. 6. De¬ 
clarer enters Dummy by leading small 
spade to AK. 7. Declarer ruffs last heart 
high in hand (East discards low club). 8. 
Since Declarer is now out of trumps, he 
must enter the Dummy with a low spade to 
Dummy's AA. 9. Dummy leads high AO; 
East pitches a low club, Declarer likewise 
discards a low club, and West follows with 
44. 10. Now Dummy plays its last trump; 
East is squeezed in the black suits; if he 
unguards is AJ, Declarer will discard a 
low club; if he unguards his AK Declarer 
will discard a low spade; West will win 
the trick with his high trump and must re¬ 
turn a club. 11. Declarer wins AA. 12 and 
13. Declarer wins his two good black 
tricks (either AQ and A7 or a club to 
Dummy’s A10 and AQ)- 
Also solved by Richard Bator, Andrew 
Fillat, Winslow H. Hartford, George Hey- 
man, Stanley A. Horowitz, Elmer C. Ingra¬ 
ham, Michael A. Kay, Mrs. Martin S. Lin- 
denberg, John W. Meader, Joseph Oren- 
stein, R. Robinson Rowe, Patrick J. Sulli¬ 
van, Smith D. Turner, Dr. Stephen S. 
Washburne, and George J. Wynne. 

42 What is the smallest number (N) of 
n digits (n > 1) which, if you remove the 
digit (d) from the units place and relocate 
it in front of the n's place, exactly multi¬ 
plies the number N by that digit d? 

R. Robinson Rowe notes that a "trivial” 
answer, unintended by the proposer, is 
N = 11. If instead of specifying n > 1 
he required d > 1, then the answer is 
N = 102564. The complete set for all d is: 
d n N 
1 1 1 

2 18 105, 263, 157, 894, 736, 842 

3 28 1, 034, 482, 758, 620, 689, 655, 172, 

413, 793 

4 6 102, 564 

5 42 102, 040, 816, 326, 530, 612, 244, 897, 

959, 183, 673 , 469, 387, 755 

6 58 1, 016, 949, 152, 542, 372, 881, 355, 

932, 203, 389 , 830 , 508 , 474 , 576, 271, 

186, 440, 677, 966 

7 22 1, 014 , 492, 753, 623, 188 , 405, 797 

8 13 1, 012, 658, 227, 848 

9 44 10, 112, 359, 550,561, 797, 752, 808, 

988, 764, 044, 943, 820, 224, 719 

43 A "most interesting" number is 
012345679 (8 is missing). In the range 0 
to 81, multiplying by any multiple of 9 
gives an answer with all digits the same; 
multiplying by any other multiple of 3 
gives an answer containing three different 
digits; multiplying by any other number 
gives an answer containing nine different 
digits (none repeated); and the missing 
digit is cyclical with increasing multiplier 
except that 0, 3, 6, and 9 are never miss¬ 
ing. Why? 

Raymond Gaillard submitted this solu¬ 
tion: 

x = 16 (mod 39); x =27 (mod 56); 

27 + 56t = 16 (mod 39); 

56t = -11 (mod 39) = 28 (mod 39); 

2t = 1 (mod 39) or 2t = 1 + 39u. 
x = 27 + 2(28)t (mod 39); 
x = 27 + 28(1 + 39u); 
x = 55 + 28 • 39u = 55 + 1092u. 
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For u = 1 this becomes 
x = 1147. 

So x = 1147 (mod 39 • 56) satisfies the 
condition; i.e., 1147 = 27 (mod 56) and 
1147 = 16 (mod 39). 

Also solved by R. Robinson Rowe. 

44 Find the set of angles x and y for 
which sin (x + y) = sin x -j- sin y; and 
prove that your set is exhaustive. 

I like John E. Prussing's solution; do 
you? He writes: Use the identity sin x + 
sin y = 2 sin 16 (x + y) cos 16 (x — y), 
and define 

w = 16 (x + y) and z = 16 (x — y). 
Then the equation to be solved is simply 
2 sin w cos z = sin 2w. 

Subtracting from this the familiar identity, 
2 sin w cos w = sin 2w, 
one obtains the equation 
sin w(cos z — cos w) = 0. 

The solutions to this are 

(i) sin w = 0 and (ii) cos z = cos w. 

The general solution to (i) is 
w = ter, implying x + y = 2kit. 

The general solution to (ii) is obtained 
by using the identity for the cosine of a 
sum to yield 

cos 16x cos16y + sin 16x sin 16y = 
cos 16 x cos 16 y — sin 16x sin 16y, 
which yields 
2 sin 16 x sin 16 y = 0. 

The general solutions to this are 
x = 2kjt, y arbitrary, and 
y = 2lor, x arbitrary. 

Also solved by Harold Donnelly, R. Robin¬ 
son Rowe, and Victor W. Sauer. 

45 You are given a stack of 12 coins, 
which appear identical to one another, 
and are told that one is counterfeit and 
can be distinguished only by its weight, 
which is not the same as the genuine 
coins. Unfortunately, you do not know 
whether the counterfeit coin weighs more 
or less than the genuine ones. Using only 
a balance, how do you find the counterfeit 
in a minimum number of balancing opera¬ 
tions? 

Apparently there was some confusion 
about this. A balancing operation involves 
simply one balancing—not comparing one 


fixed group to each of several other 
groups. Benjamin Whang sent me the 
above “pictorial” solution, noting that the 
problem as stated does not require to de¬ 
termine whether the counterfeit is heavier 
or lighter; it only requires to find the coun¬ 
terfeit. He notes that the middle section 
of three in the third balancing is not really 
necessary, since it can be considered a 
mirror image of the left section. 

This problem was popular; solutions 
also came from Captain P. O. Chapman, 
Carl L. Estes, II, Bruce Fauman, Raymond 
Gaillard, Carl J. Greever, Maurice A. Hoff¬ 
man, Stanley A. Horowitz, Elmer C. Ingra¬ 
ham, W. J. Hart, Lowell Kolb, Hubert duB. 
Lewis, Mrs. Martin S. Lindenberg, R. Rob¬ 
inson Rowe, Christopher Scholz, John R. 
Selin, W. H. Stephenson, Jr., Dr. Stephen 
Washburne, George J. Wynne, and the 
“team" of Ronald G. McKeown, Raul F. 
Pupo, William P. Quinn, and Thomas W. 
Schwegel. 

Better Late Than Never 

Raymond Gaillard has submitted a solu¬ 
tion to problem 39. 


Books 


Leopold R. Michel 

Visiting Lecturer, School of Management, 
Boston College 


During the 1970’s and 1980's, long-range 
planning—particularly that of the larger 
corporations—will be increasingly con¬ 
cerned with two kinds of change: 
changes in the business environment 
due to social and political causes, and 
the development of the multinational firm. 
These are the general themes of two 
books upon which this reviewer has been 
asked to comment. 

The first is a synthesis from a General 
Electric study concerned with the de¬ 


veloping social and political trends, and 
aims at the integration of these trends 
into business plans. The second book 
stems from work done at Salford Univer¬ 
sity (England) and provides a good over¬ 
view of the history, current state and 
possible future of multinational compa¬ 
nies, and discusses their political and 
social impacts. The authors of both books 
have supplemented the findings of their 
studies with information gained through 
interviews with educators, businessmen 
and government representatives, as well 
as information from the available litera¬ 
ture. 

Developing trends affecting the business 
environment stemming from social 
changes were interpreted in the General 
Electric study as the interaction of eight 
significant forces: 

□ Increasing affluence 

□ Economic stabilization 

□ The rising tide of education 

□ Changing attitudes toward work and 
leisure 

□ The growing interdependence of in¬ 
stitutions 

□ The emergence of the “post-indus¬ 
trial” society 

□ Increasing pluralism and individualism 

□ The urban/minority problem 
Institutional changes—in government, 

the labor force, business, unions, and 
educational institutions—are segregated 


The Business Environment of the 
Seventies 

Earl B. Dunckel, William K. Reed, 

Ian H. Wilson 

McGraw-Hill Book Company, 1970, 

129 pp., $15. 

Invisible Empires 

Louis Turner 

Harcourt Brace Jovanovich, Inc., 1971, 
228 pp., $6.95 


off into a chapter of their own. Also 
considered separately are the impacts of 
changing value systems—changes in at¬ 
titudes towards work and leisure, em¬ 
phasis on “quality of life,” rejection of 
authoritarianism and dogmatism, empha¬ 
sis on pluralism and individualism. Con¬ 
sequences of student revolts are dis¬ 
cussed, with an anticipation of probable 
youth-related changes in values (utilizing 
Maslow’s "hierarchy of needs" as a 
framework). An interesting profile of sig¬ 
nificant value-system changes from 1969 
to 1980 is presented, in relation to such 
pairs as war/peace (in the sense of 
military might versus economic develop¬ 
ment), nationalism/internationalism, fed¬ 
eral government/state and local govern¬ 
ment, public enterprise/private enter¬ 
prise, materialism/"quality of life", work/ 
leisure. 

All of the above may suggest a picture 
of the world in which tastes and habits 
change in an autonomous fashion, and 
business can only keep informed and 
take its chances. But the authors con¬ 
clude by suggesting a more positive 
role—active, rather than reactive. Busi¬ 
ness should not regard itself merely as 
self-contained or self-regulating, but be 
willing to work in national and com¬ 
munity coalitions. 
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A Global Perspective 

While Louis Turner claims to have writ¬ 
ten Invisible Empires for the know¬ 
ledgeable layman who wants to know 
about world problems created by a new 
kind of firm, it offers information, dis¬ 
cussion and analysis of value to the 
business executive and long-range plan¬ 
ner. The invisible empires are multina¬ 
tional companies, defined as those which 
have several directly controlled opera¬ 
tions in different countries and which 
tend towards global operation. 

The introductory chapters cover the 
history and present state of the multina¬ 
tional business. The dollar value of U.S. 
direct involvement abroad puts the sub¬ 
ject In perspective: Canada—$18 billion; 
United Kingdom—$6 billion; West Ger¬ 
many—$3.5 billion; Australia—$2.4 bil¬ 
lion; France—$2 billion; Italy—$1.2 bil¬ 
lion; Netherlands—$900 million. In 
another chapter some of the giant multi¬ 
nationals’ power is depicted by matching 
their sales against the gross national 
products of single nations. For example, 
the annual sales of General Motors, $20 
billion, matches Switzerland or Den¬ 
mark’s G.N.P.; Ford's $11 billion sales is 
that of Austria or Turkey; General 
Electric’s $7.7 billion is that of Norway 
or Greece. 

The multinational firms’ sales have not, 
however, grown quite as fast as the 
G.N.P.'s of the nations they are com¬ 
pared with. Nevertheless, General Mo¬ 
tors, Ford, and Chrysler control 30 per 
cent of the European car market, U.S. 
oil firms 30 per cent of the fuel market 
in the non-communist world; of the 26 
separate laboratories run by U.S. oil 
companies, seven are in Europe. I.B.M.’s 
World Trade division operates in over 
100 countries through over 300 sales 
offices. Of course, not all multinational 
firms are U.S.-controlled. The book cov¬ 
ers some of the others, but seems rather 
weak on statistics on multinational firms 
of other nations. 

While the outlines of the multinationals 
provide an interesting background, the 
thought-provoking analyses are contained 
in chapters with titles like "What do 
governments stand to gain or lose?”, 
"The financial implications", "The union 
response,” The less-developed world.” 

The balance of payment implications 
are brought up: for Instance, the fact 
that while U.S. exports stand at about $25 
billion, U.S. companies’ production 
abroad amounts to four to five times as 
much. 

The multinational firms both face and 
create a great variety of problems: po¬ 
litical, legal, developmental (where the 
host country benefits), problems of keep¬ 
ing key national industries free from 
alien control, of regional disparities in 
wages, and many more. 

The prediction of the French Professor 
Perlmutter that the bulk of the non¬ 
communist world’s trade will in 1988 be 
dominated by 300 large companies, of 
which probably 200 will be American, 
may be somewhat exaggerated, accord¬ 
ing to Turner. In spite of the thorny 
problems his book surveys, he believes 
that the multinational company Is an 
overwhelming force for material progress 
in the world. 
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FEATURES 


• Interest is compounded 
daily from day of deposit 
to day of withdrawal 


• We guarantee to pay not 
less than 5% interest per 
annum —the highest the 
law now allows—through 
December 31,1980 for 
funds on deposit. 


• If a higher rate is per¬ 
mitted, it is our policy to 
pay such higher interest 
rate for such funds on 
deposit. 


• Open an account with as 
little as $100 and make 
deposits in any amount at 
any time up to a maximum 
of $50,000. 


• Make withdrawals in any 
amount, without prior 
notice, on the 10th day of 
January, April, July, or 
October, or within 7 days 
following one of these 
dates, if your money has 
been on deposit for at 
least 90 days. 


• Or make withdrawals on 
any date by giving a 
90-day written notice. 


• Free postage-paid bank 
by-mail envelopes. 


• Your choice of Passbook 
or Statement account. 


Deposit 

your money 

today... 

... and we g uarantee to 
pay not less than 5% 
interest per annum through 

December 31,1980 

At Harvard Trust, no matter what happens to future interest 
rates on savings, we guarantee to pay you not less than 5% 
interest through December 31,1980, on funds deposited now 
in our Blue-Chip Plus 90-Day Notice Account 

Mail the coupon, or come into any of our offices, and open 
your account today. 




Mail to: Harvard Trust Company, P.O. Box 300B, Cambridge, Mass. 02139 


Please open a Blue-Chip Plus G Passbook □ Statement Account 
at this Harvard Trust office:_ 


1 


Name(s):_ 

No. & Streets 
City_ 


(please specify office nearest you) 


Apt. 


State 


Zip 


Social Security Number Signature(s): 


Enclosed is a check for$_to open a Blue-Chip Plus 

($100 minimum) 

90-Day Notice Account. I agree to the rules and regulations pertaining to 
this account. 

"Your shortest path ... to person-to-person banking .' 

HARVARD TRUST COMPANY 

Cambridge. Arlington. Belmont. Lexington. Concord. Littleton 
Member F 0.1 C • Federal Reserve System 
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Review 


Undergraduate Financial Aid: 

The $10 Million Gap _ 

The crisis in aid for graduate education 
(see Technology Review tor January, p. 
77) is mirrored on the undergraduate 
side: The M.l.T. undergraduate's aca¬ 
demic budget—the figure considered 
average by the Financial Aid Office— 
went from $4,500 in 1970-71 to $4,900 
this year, and it will be up to $5,300 next 
year (figures include tuition, fees, and 
living expenses, but exclude transporta¬ 
tion expenses). As this figure rises, 
M.I.T.’s resources simply cannot keep 
pace, says Jack H. Frailey, '44, Director 
of Financial Aid. 

Indeed, he fears that the Institute's fi¬ 
nancial aid program may now have be¬ 
come weak enough to affect the percent¬ 
age of students admitted who choose to 
come here—and to some extent, their 
quality. 

The other schools with which M.l.T. 
competes for students have the same 
problem, Mr. Frailey admits, and their 
cost figures are about the same. All are 
losing out to the public universities, 
where tuition is much lower and the 
family's burden that much lighter. 

For the future, M.l.T. is, like the other 
schools in the same situation, "to some 
extent marking time, with the feeling that 
the only substantial help is going to come 
from Uncle Sam. . . . Features of some 
of the measures now under consideration 
in the federal government could be help¬ 
ful to us,” Mr. Frailey believes, but there 
are a great number of impediments 
standing between any of the proposals 
and their ultimate implementation. 

Most of the past federal and state pro¬ 
grams offering scholarship assistance to 
higher education have been of little help 
to M.l.T. because they have been aimed 
primarily at helping the very poor—a 
group which includes but a small minor¬ 
ity of students here. Government-spon¬ 
sored loan programs have helped more 
because of their wider availability (most 
of this year's student loan money came 
from the government), but some members 
of Congress, encouraged by the present 
administration, would restrict these pro¬ 
grams as well to the very poor. 

On the more positive side, Mr. 
Frailey cites the recent "recognition by 
the [M.l.T.] administration and the Cor¬ 
poration Development Committee that 
financial aid should be a major focus of 


M.I.T.’s fund-raising efforts.” He expects 
to need about $10 million over the next 
five years to bring his resources up to 
need—“and at least half of that should 
be in scholarship money to distribute to 
students, not to loan or invest.” 

For the second year in 1971-72, the 
Financial Aid Office has used the “equity 
program" in an attempt to equalize the 
amount of debt which students carry at 
graduation: the first ingredient in every 
annual aid package is self-help (/'.e. the 
first $600 of need must be met by taking 
a job, and the next $1,000 is met with 
loans), and only those who need more 
than $1,600 get scholarships. 

The job requirement, a consequence 
of the shortfall of M.I.T.’s financial aid 
resources, is new—and it is not always 
easily met. In today’s job market some 
students have “serious problems,” re¬ 
ports Daniel T. Langdale, Director of 
Student Employment. “Most of those who 
are genuinely interested in working end 
up with some sort of job, but in many 
cases the only work available is menial." 

Fully 2,200 students, by Mr. Langdale’s 
guess, work at some time or another dur¬ 
ing the school year. Of those, about 1,400 
hold regular part-time jobs, and 1,200 of 
them are on campus. About 500 are em¬ 
ployed in the Housing and Dining Ser¬ 
vice and Libraries, and 500 more work in 
laboratories on various sponsored re¬ 
search assignments. Although most stu¬ 
dents with financial need are expected 
to work during the school year, they 
are not given priority for campus employ¬ 
ment. M.l.T. has chosen not to give 
favoritism in what it believes is “part of 
the fabric of student life." 

The Financial Aid Office now allows 
students who cannot find suitable em¬ 
ployment to borrow enough extra money 
to make up the difference—but as the 
aid squeeze increases, that policy may 
end. 

What about deferred payment plans 
such as that recently adopted by Yale 
University? “No one outside Yale Uni¬ 
versity is watching the results of that 
program as closely as we are,” Mr. 
Frailey said. And the search is also on 
for other, more acceptable alternatives. 
But when the Ford Foundation recently 
surveyed student attitudes at various 
schools, most respondents said they pre¬ 
fer traditional repayment plans; at M.l.T., 
in particular, the students interviewed 
followed the trend three-to-one. 


Dispelling the Doom 


“Crisis, my eye! 

“Those who yell ‘crisis’ today have not 
lived long enough—or refuse to read 
history,” Dr. Vannevar Bush told the 
audience at this year’s Christmas con¬ 
vocation. His message for the holiday 
season: “Nature is still beautiful, men 
are mostly kind, life is worth living. Go 
out, then into the world with the Christ¬ 
mas spirit!" 

“I tell you this today because we live 
in an atmosphere of doom. This doom of 
ours is a disease—it is absurd, it is di¬ 
minishing, and it needs to be completely 
removed and replaced with an atmo¬ 
sphere of sanity.” 

If you want to see a real crisis, he said, 
look at the 1920’s and 1930’s—the folly 
which ended in the great depression. 
Significantly, he said, “it was not the loss 
of money ... it was the loss of the pub¬ 
lic spirit that caused the depression.” 

The way to banish the feelings of doubt 
and doom, Dr. Bush said, is simply to 
look at both sides of every important 
question. On one hand, we should recog¬ 
nize that forcing a polluting industry to 
shut down suddenly will put many people 
out of work; that outlawing strip-mining 
will force miners back underground with 
a consequent return to the old problems 
of health; and that blocking the construc¬ 
tion of a major electric generating facil¬ 
ity can deprive the people of an entire 
city of power. 

But also, he said, looking at both sides 
of a problem implies that there are as¬ 
pects of hope in even the worst situa¬ 
tions. 

“Take the Vietnam war, for example. 
. . . One of the many lessons to be 
drawn from it is that this country will 
never again be led into a war without its 
knowledge and consent. . . . Also, that 
the draft makes no sense in peace time— 
that we should pay enough money that 
men will want to serve.... 

“Also, the Vietnam war proved some¬ 
thing very important about the super¬ 
powers, the U.S. and the U.S.S.R.” U.S. 
helicopters in Vietnam could have been 
“sitting ducks” for Soviet jet fighters, 
but the Soviets refrained. Despite ail the 
talk of bringing a quick and decisive end 
to the war, the U.S. refrained from using 
nuclear bombs against north Viet¬ 
namese population centers. And the 
Soviets did not attack U.S. aircraft car- 
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riers in the Tonkin Gulf. 

"What does all this mean? It means that 
without the slightest question, the U.S. 
and the U.S.S.R. are not going to take 
chances on a third world war ... it is 
clear that the group that started it would 
not survive it—whether because of the 
enemy or because of their own people.” 

Alumni Nominees 


Breene M. Kerr, '51, Director of Kerr 
McGee Corp., Oklahoma City, leads a 
slate of ten candidates nominated for 
national officers of the M.l.T. Alumni As¬ 
sociation for 1972-73. Mr. Kerr is pro¬ 
posed as President; other nominees are: 
Paul V. Keyser, Jr.,'29, Ieoh M. Pei, '40, 
and Paul P. Shepherd, '53, for members 
of the M.l.T. Corporation; Karl R. Van 
Tassel, '25, and Angus N. MacDonald, 
'46, for Vice Presidents of the Associa¬ 
tion; and Bradford Bates, '59, Claude W. 
Brenner, '47, Charles A. Speas, '42, and 
John R. Wiley, '33, for Directors. 

The ballot will be mailed to all alumni 
by the end of March, and additional 
nominations for officers of the Associa¬ 
tion must be received before March 5 by 
Frederick G. Lehmann, '51, Secretary of 
the Association; such nominations re¬ 
quire support by signatures of 250 
alumni. (A separate balloting will be con¬ 
ducted among recent graduates of the 
Institute later in the spring to propose 
members of the M.l.T. Corporation in the 
category "Representatives from Recent 
Classes.") 

Biographical sketches of the nominees 
follow: 

□ Mr. Bates is a member of the profes¬ 
sional staff in the Computer Products 
Development Section of Honeywell In¬ 
formation Systems, Inc., Framingham, 
Mass.; he previously held a similar posi¬ 
tion with Litton Industries, Beverly Hills, 
Calif. He has been an officer of the 
M.l.T. Club of Southern California and 
more recently of the West Suburban 
M.l.T. Club (Framingham); he is Deputy 
Chairman of the Alumni Day Committee 
for 1972; and he has been active in 
scouting and other community services. 

□ Mr. Brenner is General Manager of 
the Bedford Division, E G & G, Inc., and 
was previously with Allied Research As¬ 
sociates, Inc., and—shortly after com¬ 
pleting his M.l.T. studies—with the In¬ 
stitute’s Aeroelastic and Structures Re¬ 
search Laboratory. Active in alumni 
affairs, he was Chairman of the 1969 
Alumni Day Committee and is President 
of the Class of 1947. 

□ Mr. Kerr is a Director of Kerr-McGee 
Oil Industries, Inc., and senior partner 
in the Resource Analysis and Manage¬ 
ment Group, Oklahoma City. He has held 
important administrative posts in N.A.S.A. 
and with Kerr McGee Chemical Corp., 
and he is Chairman of the Board of Kerr 
Foundation. Mr. Kerr studied geology at 
M.l.T. and he is a member of the Visiting 
Committee to that Department as well as 
of many other Corporation and Alumni 
Association groups. 

□ Mr. Keyser’s second term as Presi¬ 
dent of the Alumni Association ends on 
June 30, 1972; he retired as Director, 
Executive Vice President and Member of 
the Executive Committee of Mobil Oil 


Corp. in December, 1969, having been in 
technical management for Mobil and 
predecessor companies since 1930. He 
has been a member of the M.l.T. Corpo¬ 
ration and/or of its committees since 
1964, of the Alumni Fund Board since 
1968, and of the Board of Directors of 
the Alumni Center of New York since 
1964. 

□ Mr. MacDonald is President and Di¬ 
rector of Angus MacDonald and Co., Inc., 
Stamford, Conn., a management con¬ 
sulting organization. He is widely known 
as a patron of the arts—including a 
number of M.l.T. music and arts groups 
—and is the author of Middle Ground, 
an autobiography. Mr. MacDonald has 
been a member of the Board of Gover¬ 
nors of the Alumni Center of New York 
since 1966, of committees of the M.l.T. 
Corporation since 1967, and of the Board 
of Directors of the Alumni Association 
in 1968-70. 

□ Mr. Pei is founding partner of I. M. 
Pei and Partners, New York, one of the 
nation’s outstanding architectural firms; 
he was previously associated with Webb 
and Knapp, Inc., as Director of Architec¬ 
ture. He has been widely honored for 
professional activities and has recently 
been associated with the Alumni Center 
of New York and with the M.l.T. Art 
Committee. 

□ Mr. Shepherd, who is Senior Vice 
President of Cabot, Cabot and Forbes 
Industrial Division, joined C.C. & F. in 
1959 and opened the company’s San 
Francisco office in 1963; since then he 
has been Chairman of a San Francisco 
Bay Area Council subcommittee, Presi¬ 
dent of M.l.T. Club of Northern Califor¬ 
nia, and a Director of the M.l.T. Alumni 
Association. He is Second Vice President 
of the National Association of Industrial 
Parks. 

□ Mr. Speas has been since 1956 Vice 
President for Research and Development 
of Hedwin Corp., manufacturers of plas¬ 
tic containers; earlier he held research 
and development assignments in two 
aerospace industries. He has been Hon¬ 
orary Secretary of M.l.T. and President of 
the M.l.T. Club of Baltimore, and he has 
recently received the Master of Science 
in management science from Johns 
Hopkins University. 

□ Mr. Van Tassel is Director of A. B. 
Dick Co., Chicago, having recently re¬ 
tired from the posts of President and 
Vice Chairman of the Company. He has 
been active in Chicago business and 
civic affairs and adviser to business 
schools at Northwestern University and 
the University of Illinois; and he has been 
a leader of the M.l.T. Club of Chicago 
and—since 1967—a member of commit¬ 
tees of the M.l.T. Corporation. 

□ Mr. Wiley will retire this summer as 
Director of Aviation for the Port of New 
York Authority, having previously served 
in the management of American Airlines 
and the Railway Express Agency; and 
next fall he will become Visiting Pro¬ 
fessor in the Department of Aeronautics 
and Astronautics at M.l.T. He has been 
active in the Alumni Center of New York 
(General Chairman, 1970-71) as well as 
in professional organizations in the field 
of air transportation. 
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A Weekend at the Movies 


Film-making as a creative art and as a 
college subject has spread by now to 
almost every major American university, 
including M.l.T. But what sort of films do 
students make? 

Unusual ones, creative ones, pointed or 
pointless ones, but very rarely dull ones, 
was the answer which emerged at the 
New England Student Film Festival at 
M.l.T. early this winter. The films range 
from near professional to distractingly 
clumsy, but they share a distinguishing 
element of freestyle imagination. Most 
are short—five minutes, plus or minus, 
is common, 30 minutes is exceptional. 
Acting is rare; students prefer the ex¬ 
tremes of pure reality or pure fantasy 
(including animation). And the range of 
subjects and styles is much greater than 
can be seen in commercial films, which 
are constrained to make a point or a 
profit, or both. 

The festival was the second in what is 
to be a yearly series sponsored by the 
University Film Study Center, an organi¬ 
zation of 13 New England colleges—in¬ 
cluding M.l.T. Screenings (of over 60 
films by students from at least a dozen 
New England schools) and talk-fests 
lasted from early morning straight 
through to early morning again—a taxing 
schedule for even the enthusiastic audi¬ 
ence of several hundred who came to 
watch, comment, and compare. 

Hamburgers and Pinball 

Some samples: 

□ “Seven Billion Served," a five-minute 
color film by Morgan Wesson of Hamp¬ 
shire College, is an hilarious tongue-in- 
cheek documentary of a MacDonald’s 
hamburger stand. Close-ups of beef pat¬ 
ties sizzling in rows and columns, me¬ 
chanical mustard applicators moving 
quickly down the lines, wrappers wrap¬ 
ping, cash registers registering, and 
customers chewing indifferently, are 
shown with a voice-over of interviews. 
The manager tells us in simple, sincere 
language about the unique virtues of 
MacDonald’s operations and products— 
and a salesgirl explains in languid mono¬ 
syllables that her job is rewarding be¬ 
cause of the interesting people she meets. 

□ "Zip-a-Doo,” a five-minute color close- 
up of pinball machines—"the great 
American pastime”—by David S. Grif- 
feath of Dartmouth, lets the audience 
watch very closely but passively as the 
steel ball bounces around the machine. 
The effect is nothing at all like the feel¬ 
ing of actually playing, and that, we 
must assume, is Mr. Griffeath's point. 

□ “Somebody Up There Hates Us,” 30 
minutes of interviews and conversations 
with the Slumlords Motorcycle Club, was 
made by Peter Hoffman of the Yale Art 
School. We learn how the Slumlords 
(recently accused of gang rape) feel 
about their "persecution," and we see 
them in action—hobbling, crawling, or 
staggering about at a party. 

□ "Some of these Days," a 27-minute 
black and white film (and one of the 
most interesting at the Festival) by 
Martin Ostrow of Brandeis, deals with 
the relationship between a recreational 
therapist at a Boston nursing home and 


her patients—a remarkably believable 
documentation of a relationship which 
is strong and warm and full of love, 
but at the same time somehow annoyingly 
unnatural. It has a “movie within a 
movie,” in which the patients pretend 
to be the famous stars they remember 
from their distant youths. The same cam¬ 
era for which they are playing their 
pitiful roles (with constant coaching from 
the recreational therapist) is also filming 
what goes on “off-camera." 

□ "Party," a two-minute color film by 
Lew Gould of Emerson, focusses on the 
surface of a bridge table around which 
four ladies play cards, conduct light 
conversation, and enjoy tea and cake. 
Meanwhile there are flashed on the 
screen almost subliminally short black- 
and-white shots of starving black people. 
The film has a message—if trite. 

□ "Film by Denny,” a three-minute as¬ 
semblage in black-and-white by Denny 
Alsop of Harvard, consists, quite literally, 
of scraps from the cutting room floor 
pasted together and set to music. It is 
clever, original, and great fun to watch. 

□ “Flash Flood,” a four-minute black 
and white film by Jerry Lyman of Harvard, 
is a choreography of scratches—on the 
frames and in the sound track. The effect 
is even more delightful than in “Film by 
Denny," maybe because the technique 
is even more improbable. Patterns of 
scratches—the program tells us they 
were made by scratching directly on the 
film—dance to a thumping binary beat. 

□ In “A Child’s Alphabet,” a nine- 
minute color animation by Tom Spence 
of the University of Bridgeport, line 
drawings form letters which move about 
and transform themselves into other fig¬ 
ures—animals, people, objects, shapes— 
with remarkable ingenuity and humor. 
As the film moves through the alphabet, 
we suddenly notice that some of the 
figures formed on the screen are sexual 
references—bathroom graffiti forming 
and transforming itself in the wink of an 
eye in the midst of a kindergarten alpha¬ 
bet. The film was hilariously clever. 

Problems and Successes 

M.l.T. students showed at least eleven 
films; most were documentaries, reflect¬ 
ing in part the strong cin6ma-v6ritd in¬ 
fluence due to the mentors, Professors 
Edward Pincus and Richard Leacock. 
One was “Untitled #3," a three-minute 
black-and-white film by Barbara Moser. 
Music appropriate for a film about yacht¬ 
ing oozes from the soundtrack while we 
watch scenes shot in an upper-middle- 
class Boston suburb: houses, a shopping 
center, a church—and the people who 
live there . . . including a yawn (notable 
as the only expression in the film of any 
feeling) by a young man walking with an 
old woman. 

The more orthodox documentaries from 
M.l.T. included Christina Barnes’s 11- 
minute black-and-white “The Group 
School Cambridge," on the problems 
and frustrations of starting a working- 
class free school; and Richard King's 
three-minute black-and-white "Untitled 
#4,” a study of Massachusetts Avenue 
in Cambridge and daily life along it. 

Mr. King, a special student in the film 
section of M.I.T.’s Department of Archi- 



7he New England Student Film Festival, 
held this winter at M.l.T., drew over 60 
entries from at least a dozen schools. 
Above are (top to bottom) the Slumlords 
Motorcycle Club in "Somebody Up There 
Hates Us," by Peter Holfman ot the Yale 
Art School; an elderly patient and clown- 
costumed recreational therapist in "Some 
of These Days," by Martin Ostrow ot 
Brandeis; and a scene from "Flash 
Flood," by Jerry Lyman of Harvard. 


tecture, was one of the festival’s or¬ 
ganizers. He considers it a success, but 
he admits that it revealed one of the 
greatest problems of student films—lack 
of content. Students are more interested 
in style than in subject, so the making 
often eclipses the film. Their films tend 
to be clever but pointless, with too much 
footage of scenes which particularly 
please the makers. 

Why hold a non-competitive festival? 
"You can see your own problems in 
other people’s films, and you can see 
other people’s successes, too," says Mr. 
King. 
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With help from the Wood, Wire and Metal Lathers 
Union, the Boston Plasterers Union, and C. George 
Dandrow, ’22, consultant to the Northeast Lathing 
and Plastering Promotional Bureau, M.l.T. archi¬ 
tecture students in a class of Albert G. H. Dietz, ’32, 
have had a first-hand look at metal-lath-and-plaster 
construction. Henry J. Sheerin, Vice President 
of the Lathers Union, explained the preparations, 
union members demonstrated, and then it was the 
students’ turn. But Professor Edward B. Allen 
(lower right) obviously had the winning style. 

(Mr. Dandrow and Professor Dietz are shown with 
students at the top, left.) (Photos: Fay Photo from 
N.L.P.P.B.) 
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Complexity at Simplex 


When M.l.T. acquired the land formerly 
occupied by the Simplex Wire and Cable 
Corp. when the latter vacated its inef¬ 
ficient manufacturing facilities and moved 
to Maine two-and-one-half years ago, it 
did so full of resolve and good intentions. 
The purchase price of $12.75 million, 
drawn from the Institute’s investment 
portfolio, would provide not only a mod¬ 
est investment return, but also the op¬ 
portunity for redevelopment of a run¬ 
down industrial area at the edge of the 
campus into a more sympathetic envi¬ 
ronment—including places for M.l.T. 
people to live. Cambridge would benefit 
from the larger tax base, increased 
housing stock, and increased supply of 
jobs, and everyone would win. 

The first step was to be housing—but 
adding to the city’s total housing stock 
was only part of the picture. A goal that 
was closer to home was to provide suffi¬ 
ciently attractive housing to lure pro¬ 
fessors in from the suburbs. M.l.T. has 
long lamented the fact that the campus 
is left to the students at night; North- 
gate Community Corporation (see Tech¬ 
nology Review for December, 1971, p. 
91) had staff and faculty housing as one 
of its original goals, but fiscal complica¬ 
tions have severely hampered Northgate's 
activities. When the Simplex property be¬ 
came available, it was seen as a large 
opportunity to further these purposes. 

The M.l.T. Planning Office mounted a 
major effort to study the area and plan 
the new development and its financing, 
anticipating the construction of housing 
for faculty, students, and other Cam¬ 
bridge residents and the development of 
some associated “sympathetic" com¬ 
mercial facilities—stores, offices, and 
perhaps light industry. But a preliminary 
report to the Corporation Joint Advisory 
Committee on Institute-Wide Affairs at 
the end of the year suggested that the 
prospects for M.I.T.’s aims may be dim. 

Richard P. Dober, Project Director for 
the Planning Office, summarized the 
problems this way: housing of the type 
envisioned would have to rent for about 
$400 per month for a typical 1000-square- 
foot two-bedroom apartment. And it is 
not at all clear that there would be 
enough people willing and able to pay 
that price to fill the planned 1200 units. 

Vice President Kenneth R. Wadleigh, 
’43, noted that a development on that 
scale—almost $40 million worth of con¬ 
struction—would be “a very risky un¬ 
dertaking.” But D. Reid Weedon, Jr., ’41, 
supported the concern that it might be 
impossible to undertake the project on a 
smaller scale: “Unless you substantially 
change the character of the area, you 
don’t stand a chance of renting an apart¬ 
ment at $400 per month.” 

The site is surrounded by a noisy truck¬ 
ing terminal and numerous small indus¬ 
trial efforts, in what Dr. Wadleigh has 
called “a damned depressing area.” 

Can It Pay Its Way? 

The 1,200-unit plan with which M.l.T. 
has been experimenting is based on a 
density of 80 units per acre. It calls for 
good quality construction, covered park¬ 
ing facilities, and a high level of site 


amenities (landscaping, lighting, paving, 
etc.) Dr. Wadleigh explained, “the staff 
agrees with C.J.A.C.’s earlier suggestion 
that the development should be done 

right if it is to be done at all.” 

The project’s costs, excluding land, 

will fall in the $35,000-to-$40,000-per- 

unit range. The plan calls for financing 
with non-M.l.T. funds, including what¬ 

ever low-cost financing programs are 
available (e.g. a state program which 
provides low-cost funds on the condition 
that at least one-quarter of the units in 
the development be provided to low-in¬ 
come families as subsidized housing, 
with rents at about $108 per month). The 
land was purchased by M.l.T. at an 
average price of $680,000 per acre. 
Since it was bought from the Institute’s 
investment portfolio, a 5 per cent return 
is necessary (if the return were dropped 
to 4Vi per cent, the average rent would 
be reduced by only about $4 per month). 

A survey conducted this year by the 
M.l.T. Planning Office indicated that of 
the faculty and staff, 269 were willing to 
pay between $300 and $399 per month 
rent, and only 105 were willing to pay 
over $400 per month for a residence ad¬ 
jacent to the campus. For graduate stu¬ 
dents, the figures are 98 and 48. Al¬ 
though that is far short of the 900 
needed to fill the non-subsidized units, 
Mr. Dober feels that actual demand might 
be higher than the figures indicate—if 
one allows some optimistic assumptions 
about the cost of transportation, rising 
costs of alternative housing, and the at¬ 
tractiveness of the housing planned for 
the “northwest sector.” Finally, if the 
housing units are developed as con- 
dominia (an alternative which Mr. Dober 
mentioned), demand might be greater. 

Now or Never? 

Despite all the risks involved in such a 
venture, Dr. Wadleigh said, “everything 
tells us that if we are going to build, we 
should build now. Construction costs ap¬ 
pear to be about to ’stabilize,’ ” he said 
hitching up an eyebrow, "at an an¬ 
nual increase of about 10 per cent.” An 
alternative to proceeding immediately 
with the major plan would be to build 
cheaper low-rise housing designed to 
last about ten years and hope that the 
situation would improve in the future. 
But then the new builders would have 
the additional problem of dislocation of 
the tenants of the temporary structures. 

The prospects for the commercial side 
of the development have not been as 
thoroughly studied, Mr. Dober reported, 
but it is clear that in that part of Cam¬ 
bridge, “the market is soft and the com¬ 
petition is strong.” 

Antony Herrey, S.M.’57, Director of the 
M.l.T. Real Estate Office, added to the 
uneasy prospects. The Cambridge hous¬ 
ing market appears to be softening in 
response to higher costs, he said. More 
and more often two couples are sharing 
one apartment, or six or eight students 
are banding together to share an apart¬ 
ment which would have been occupied 
by only three or four a few years before. 
While the housing supply refuses to ex¬ 
pand, people are contracting. 

C.J.A.C. members and observers of¬ 
fered a variety of schemes for reducing 


NOTE TO ALUMNI AND FRIENDS 
OF M.l.T. 

Students here at the Institute are al¬ 
ready examining summer employment 
prospects and it has occurred to us that 
some of you may be able to help. As you 
probably know, it is difficult for stu¬ 
dents to find jobs in their fields even in 
a good year, and this year it may be 
hard to find jobs, period. I don’t think 
I need to tell readers of Technology 
Review how able M.l.T. students are— 
you read about them monthly. 

The help we’re asking, then, Is fairly 
obvious; if you know of summer job 
possibilities, either in your firm or the 
local community, please let us know so 
we can, in turn, inform interested stu¬ 
dents. A benefit which might accrue, be¬ 
yond a first-rate job performance, would 
be your establishing a new link with the 
Institute through the relationship devel¬ 
oped. As a result, you and the student 
might end the summer with a new image 
of what M.l.T. is—you, because of up¬ 
dated information, and the student, be¬ 
cause of some history you provide, as 
well as a real helping hand. 

If you have some leads (or Ideas), 
please drop me a note or just send your 
name and address on the form below 
and I’ll respond. 

Daniel T. Langdale 

Director of Student Employment 

Mail to: Student Employment Office 
M.l.T. (Room 5-120) 

77 Massachusetts Avenue 
Cambridge, Massachusetts 02139 


Name_ 

Address 


Phone No. 
Comments: 
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the cost, but none of the schemes ap¬ 
peared both viable and consistent with 
M.I.T.’s goals. They ranged from selling 
off parts of the project as tax shelters 
to "doing the construction ourselves.” 

A member of the committee noted that 
"the only people making money in real 
estate today are the people who can use 
it as a tax shelter." Since M.l.T. has no 
taxes to pay, it obviously cannot enjoy 
that advantage—and if it sold off the 
project, it would lose control and pos¬ 
sibly sacrifice its larger purposes. Vin¬ 
cent A. Fulmer, S.M.’53, Vice President 
and Secretary of M.I.T., suggested that 
it might be possible to include gift capi¬ 
tal in the financing package—but it is 
not clear whether or not that would rep¬ 
resent competition for M.I.T.’s fund-rais¬ 
ing activities toward other goals. 

At the end, with a gloomy look to his 
face. Dr. Wadleigh invited the committee 
to examine the larger question of 
whether M.l.T. should be involved in the 
off-campus real estate and development 
business at all. 


Oscar R. Hedlund, 1887-1971 

Oscar R. Hedlund, a leading track and 
field sports figure in New England for 
60 years who coached M.l.T. teams in 
these activities for 35 years beginning 
in 1923, died suddenly on December 8. 
He was 84. 

As a young man, Mr. Hedlund 
had himself been a star in track and field 
sports; he broke the world’s indoor mile 
record at Madison Square Garden in 
1914 and ran for the U.S. in the 1912 
Olympic Games in Stockholm. During 
his period as coach of M.l.T. track and 
field teams, Mr. Hedlund never missed a 
single practice. Reporting his retirement 
in 1958, The Tech saluted him as “not 
only a fine track mentor, but also a firm 
believer in the spirit of M.l.T. athletics 
and a friend and adviser to countless 
hundreds of students.” 


John R. Markham, 1895-1971 _ 

John R. Markham, '18, Emeritus Profes¬ 
sor of Aeronautical Engineering, died on 
December 12 at Sancta Maria Hospital, 
Cambridge, as a result of complications 
from injuries suffered in November when 
he dodged to avoid being struck by an 
automobile in Belmont. He had been 
hospitalized since the incident. 

Professor Markham was born in East 
Cambridge, and he had been a member 
of the M.l.T. staff continuously since 
completion of his World War I service, 
having entered the U.S. Army from 
studies in the M.l.T. Department of Me¬ 
chanical Engineering. Professor Mark¬ 
ham’s first faculty appointment came in 
1930, and he was raised to the rank of 
professor in 1947. 

As a research associate, Professor 
Markham participated in the 1920’s in 
the design and construction of a series 
of pioneering wind tunnels at M.l.T. 
which were essential to the advances 
then being made at the Institute to the 
theory of flight and the design of flight 


The monumental cubistic buttonhook 
above is a sculpture in Cor-ten steel 
entitled “Upended,” by Clement Mead- 
more. It is part of a collection of such 
works by live American artists tempo¬ 
rarily displayed at M.l.T. through the 


vehicles. In the 1930’s he directed the 
design, construction, and operation of the 
Wright Brothers Wind Tunnel, and fol¬ 
lowing World War II he similarly led the 
building and operation of M.I.T.’s Naval 
Supersonic Laboratory. He supervised 
extensive programs in the design and 
testing of U.S. military aircraft at M.l.T. 
during World War II. He retired in 1961. 

In addition to these contributions 
through research and engineering, Pro¬ 
fessor Markham was considered an ex¬ 
ceptional teacher; his students now hold 
positions of major responsibility in gov¬ 
ernment and in the aerospace industry 
throughout the world. 


Indignation and Passive 
Resistance 


It was an uncharacteristically warm Fri¬ 
day night in December, and the usual 
influences were at work among a group 
of 30 or so unaccompanied males at 
Baker House. Prickled by the thought of 
impending examinations—and perhaps a 
bit of sexual frustration—they were made 
particularly sensitive to the irritations of 
life. 

As it happened, one of the more an¬ 
noying irritations in the typical M.l.T. 
undergraduate’s life was to be found 
directly in front of the Student Center, 
in the form of a massive metal sculpture 
—part of a collection temporarily dis¬ 
played in open areas around the campus. 
Tech men seem to find it particularly 
galling that an artist—someone who 
would not know a differential equation if 
it bit him on the ear—can build something 
which does not even pretend to do any¬ 
thing, and be paid for it! Such mockery 
of engineering cannot be tolerated. 

So the offended students translated 
their indignation into affirmative action. 
Sections of pipe were produced and the 
massive sculpture began to move—in a 
way which several of those present saw 


generosity of the Lippincott Foundation. 
This one, located outside the Student 
Center, proved irresistable to a group 
of students who threatened to match 
an improbable creation with an irrational 
act. 


fit to compare with the building of the 
pyramids of Egypt. The contemplated 
destination seems certain to have been 
the middle of busy Massachusetts 
Avenue. 

But the Campus Patrol had other ideas. 
Recent events have not been lost on the 
men in blue: their response to the threat 
was simply passive resistance; they 
merely parked their patrol car in the 
path of the slowly-moving sculpture— 
and waited. Having moved the monster 
less than 20 yards, the students yielded 
and calm returned to the campus. 


Dean Wick: Back to the Lab _ 

Emily L. Wick, Ph.D.'51, Associate Dean 
for Student Affairs, left that post at the 
end of the first term to return to full¬ 
time work in the Department of Nutrition 
and Food Science. “The time has come 
when I must return to full-time teaching 
and research if I am to maintain credibil¬ 
ity and productivity as an active scien¬ 
tist,” she wrote J. Daniel Nyhart, Dean 
for Student Affairs. 

Accepting Dean Wick's resignation, 
Dean Nyhart said that "more women stu¬ 
dents owe more to her than they will 
ever realize.” In addition to her assign¬ 
ment as counsellor to M.l.T. coeds, Dean 
Wick was premedical adviser—and the 
number of students for whom she shared 
responsibility in both capacities has in¬ 
creased rapidly since her appointment as 
Associate Dean in 1965. Then there were 
337 women at M.l.T. and all under¬ 
graduates lived in McCormick Hall; now 
there are over 700, living off-campus and 
in coeducational living groups as well 
as in McCormick. 

Dean Wick came to M.l.T. as a gradu¬ 
ate student in 1946, and she joined the 
faculty in 1959; she was the first woman 
on the faculty to receive tenure, and— 
in 1968—the first to be promoted through 
the ranks to full professor. 
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New York Assistant Retires _ 

Madalein W. Jones, who has been for 
seven years the Administrative Assistant 
to the Director and unofficial “hostess” 
of the M.l.T. Alumni Center of New York, 
retired at the end of the 1971 calendar 
year. 

She joined the center in 1964 just as 
its unique concept of professional ser¬ 
vices to M.l.T. graduates was taking 
form, and since then she has been in¬ 
volved "in every aspect” of the Center’s 
many programs, according to James N. 
Phinney, Director. Especially, he notes, 
she has been primarily responsible for 
arranging Educational Counselors’ ac¬ 
tivities at the Center. 

Mrs. Jones is a native of Cleveland, 
Ohio, and attended Western Reserve 
University. 

A Day of China-Watching: 

Slow Progress of Revolution _ 

First the ping-pong players, then some 
scientists, and now President Nixon him¬ 
self. Plainly it is time to find out some¬ 
thing about China. The opportunity arose 
in mid-November, when M.I.T.’s Center 
for International Studies joined with the 
Institute’s Chinese Students' Club to or¬ 
ganize an all-day program of lectures, 
panel discussions and films. 

The day began with Dr. Ethan Signer 
(see p. 8) and Dr. Paul Dudley White, 
noted heart specialist at Massachusetts 
General Hospital, on “medicine and 
science in China.” Dr. White, who visited 
a number of mainland-Chinese medical 
facilities this fall, was convinced that the 
West has much to learn from Chinese 
medicine: particularly acupuncture, the 
needle-insertion therapy which the 
Chinese make no claim to understand 
themselves—it just seems to work (but 
then, most Western medicine is no less 
empirical). 

Early afternoon was devoted to learning 
how the Chinese live. Professor Thomas 
Bernstein, of Yale’s Department of Poli¬ 
tical Science, told of his recent inter¬ 
views with young ex-students in Hong 
Kong. It appears that since 1968 (during 
the Cultural Revolution) the great ma¬ 
jority of students completing their formal 
studies have been sent to work on the 
farms—and given to understand that it 
would be for life. There is no suggestion 
that they should teach or lead the country 
people: quite the reverse, they are there 
to learn to work hard on a farm. The 
idea, said Professor Bernstein, is to re¬ 
move the last vestiges of elitism. (Thus, a 
student who in fact comes of a working- 
class family stands some chance of being 
spared the back-to-the-soil treatment.) 
Many rebel, and If they are anywhere 
near Hong Kong that is where they head 
for. 

Professor Ezra Vogel, a Harvard sociol¬ 
ogist, remarked that so many things still 
remain to be done that, in a way, the U.S. 
is more socialist than China. For ex¬ 
ample, the Chinese government cannot 
yet afford to give state pensions to old 
people: it has taken over what functions 
it can afford to, and leaves the rest, for 
the present, in the hands of collectives, 
which compete in the world for profit in 


a way that is not entirely un-capitalistic. 
If the collectives grow larger, this is 
thought to be in the direction of truer 
socialism, besides which it aids large- 
scale planning. But the goal of the fin¬ 
ished socialist state, able to “give to 
each according to his needs," awaits a 
time of greater prosperity. 

One questioner asked how China's 
differed from other Communist revolu¬ 
tions. Professor Vogel came up with three 
differences. First, the traditional value 
placed on moral leadership (which goes 
back to Confucianism), whereas orthodox 
Marxism regard material conditions as 
primary. Second, China is more national¬ 
istic than the East European countries, 
he said, which gives the political move¬ 
ment a basis of patriotism. Third, of 
course, the physical vastness and the 
low technical level of development. In 
late afternoon, M.I.T.’s China-watcher 
Lucien Pye presided over an ambitious 
attempt to shed some light on past and 
future Sino-American relations. One en¬ 
lightening generalization came from Dan¬ 
iel Tretiak, of York University, Toronto. 
When the two countries first met in the 
18th century America was a mere colony 
and China was The Celestial Empire; 
later, the situation reversed. But now, 
for the first time, if China and U.S. are to 
meet at all it must be as equals. (One 
thing they have in common, he said, is a 
sense of their own importance.) 

On one point Tretiak was echoed, later 
in the day, by the Washington Post 
China expert Stanley Karnow. China’s 
traditional enemy is Japan. The U.S. has 
been, and is, a nuclear military presence 
in Asia, and that in itself is of course 
troubling to Chinese self-respect. But it 
is also reassuring—as long as Japan is 
overshadowed by another power, things 
could be worse. 

Advice to Business; But if 
They Won’t Listen, Charge Them 

American industry has trouble under¬ 
standing the younger generation mostly 
because its leaders are unable to talk to 
them. 

Acting on this theory, a group of stu¬ 
dents and recent alumni of M.l.T. have 
banded together as ECIS (Effective Com¬ 
munication through /nterpersonal Rela¬ 
tions) and offer themselves as communi¬ 
cators—to meet with small groups of top 
executives to talk about the generations 
and how they differ. 

ECIS seminars are marked by a format 
in which the businessmen are comfort¬ 
able and a vocabulary which they can 
understand; the meetings are held on 
company turf, at company expense. 

The main point, explains ECIS President 
Jerrold M. Grochow, ’68, is to discuss 
trends in perception, outlook, and values. 
All too often, he says, "people try to talk 
about your lifestyle but viewed through 
their experiences. At every session, there 
is someone who says, ‘Just wait until 
you’re 35 and have a mortgage and two 
kids ...’ ” 

Today's young people may have goals 
which are different from those of the 
older generation, but Mr. Grochow re¬ 
lates old and young in catch-words 
chosen for businessmen: “individuality,” 
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Martha Donahue, '75, is to be the first 
woman commissioned into the Air Force 
Reserve from M.I.T.’s R.O.T.C. program. 
The idea, she says, is "appealing." 


“flexibility," “anticompartmentalization." 

In the one year since it was formed, 
ECIS has held seminars at companies 
including Union Carbide, General 

Motors, and Cummins Engine. Their hosts 
seem pleased, for the ECIS group is often 
invited back for repeat performances. The 
11 members of ECIS are now consider¬ 
ing broadening their activities to include 
written reports and series of seminars to 
substitute for the one-day meetings. 

ECIS offers its service at $50 per day 
per ECIS member present, plus all ex¬ 
penses. “Businessmen don’t seem to un¬ 
derstand free advice,” Mr. Grochow 
explains. “If we charged them twice as 
much, they would probably listen twice 
as hard.” 

M.I.T.’s First Coed in A.F.R.O.T.C. 

Martha Donahue, 75, looks forward to 
being the first girl commissioned into 
the Air Force Reserve from R.O.T.C. 
at M.I.T.; the idea is “appealing,” she 
says. 

But that’s not the basic reason for 
Miss Donahue’s interest in R.O.T.C.: she 
counts on the Air Force to help her 
through a four-year dental school after 
she graduates from M.I.T., and thereafter 
she will do her dental internship while 
on active duty in the Air Force. 

Problems? Not as many as most readers 
might think. The Air Force has accepted 
coeds for R.O.T.C. for two years, and 
this year there are more than 900 
throughout the U.S. There are no con¬ 
cessions in the curriculum, and training 
facilities are being rapidly equipped to 
accommodate both men and women. One 
of the few already prepared is Pease 
Air Force Base, N.H., which is happily 
convenient to Cambridge. 


Career Development 


C. Allin Cornell, Associate Professor of 
Civil Engineering, has been named to a 
new Career Development Chair in the 
Department, established by an anony¬ 
mous donor “to recognize, in an innova¬ 
tive way, the truly exceptional young 
members of our faculty,” according to 
Peter S. Eagleson, Sc.D.’56, Head of the 
Department. 

The new professorship will be awarded 
on a rotating basis to an untenured 
associate professor in the Department 
in recognition of outstanding accomplish¬ 
ment in teaching and research, Profes¬ 
sor Eagleson said. 

Professor Cornell came to M.l.T. in 1964 
following graduation (A.B. 1960) M.S. 
1961, and Ph.D. 1964 from Stanford 
University. His particular interest is the 
application of probability and statistics 
to various civil engineering problems, 
especially in the area of structures. His 
methods of modelling earthquake ground 
motions and structural responses have 
found international use in the design of 
tall buildings and of nuclear power plants. 

Preprofessional Guidance _ 

Responding to the growing interest of 
M.l.T. students in careers in high school 
education, medicine, and law, President 
Jerome B. Wiesner has named a special 
faculty Committee on Preprofessional 
Advising and Education. Its Chairman 
is Alan Hein, Associate Professor of Psy¬ 
chology, and its membership will include 
both undergraduate and graduate stu¬ 
dents as well as faculty and administra¬ 
tion. 

The Committee’s tasks, Dr. Wiesner 
said, will be to coordinate and extend 
preprofessional counseling for students, 
to keep other members of the faculty 
informed of trends in student interest; 
and to promote closer ties with the pro¬ 
fessional schools to which M.l.T. grad¬ 
uates are likely to apply. It will support 
a new Office of Preprofessional Advising 
and Education now being established. 
Commenting on the appointment of the 
Committee, J. Daniel Nyhart, Dean for 
Student Affairs, noted the rapidly grow¬ 
ing interest among M.l.T. students in 
postgraduate professional training. 
“There are 170 students applying to med¬ 
ical schools from M.l.T. this fall, in con¬ 
trast to only 47 four years ago. And we 
have seen a similar jump in law and 
education,” he said. 

Water Environment 


“The Water Environment and Human 
Needs,” the symposium marking the ded¬ 
ication of the Ralph M. Parsons Labora¬ 
tory for Water Resources and Hydro¬ 
dynamics on October 1 and 2, 1970, 
has now been published in a 365-page 
paperback book edited by Arthur T. 
Ippen, Institute Professor who directs the 
Laboratory. The contents include papers 
on shoreline processes, offshore engi¬ 
neering, water ecology and circulation, 
and water resource development. Copies 
are available from the Laboratory at $6. 



S. E. Miller Y. Brozen 



C. R. Rogers 



R. F. Lathlaen 



H. J. Bixler M. P. Andrien 


Individuals Noteworthy 


To Lester M. Klashman, '37, a Distin¬ 
guished Service Award, U.S. Environ¬ 
mental Protection Agency ... to Charles 
W. Quantock, S.M.'66, the Navy Achieve¬ 
ment Medal ... to Stewart E. Miller, '40, 
the Morris N. Liebmann Award, I.E.E.E. 
. . . to Thomas M. McEvoy, Jr., ’47, the 
Engineer of the Year Award, Westchester 
County Chapter, N.Y. State Society of 
Professional Engineers, Inc. ... to E. 
Philip Kron, ’34, the National Association 
of Purchasing Management Award for 
Outstanding Service, Eastman Kodak Co. 
. . . to William Webster, S.M.’23, the 
John Fritz Medal; to Stephen H. Crandall, 
Ph.D.’46, the Worcester Reed Warner 
Medal; and Horace S. Beattie, ’33, the 
A.S.M.E. Medal, all of the A.S.M.E. . . 
to Robert J. Silbey, Associate Professor 
of Chemistry, M.l.T., a Teacher-Scholar 
grant, Camille and Henry Dreyfus Foun¬ 
dation. 

H. Guyford Stever, Former Dean of 
Engineering, M.l.T., to Director, National 
Science Foundation . . . Yale Brozen, 
'38, to Adjunct Scholar, American Enter¬ 
prise Institute for Public Policy Research 
. . . Harold Raiklen, '47, to Eminent Engi¬ 
neer, Tau Beta Pi Association . . . 
Rogers B. Finch, '41, to Executive Di¬ 
rector and Secretary, A.S.M.E. . . . 
Cranston R. Rogers, S.M.’51, to a Di¬ 
rector, American Society of Civil Engi¬ 
neers. . . . Charles H. Stevens, Associate 
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Brewer 

Engineering 

Laboratories 

Inc. 


Consulting Engineers 
Experimental Stress Analysis, 
Theoretical Stress Analysis, 
Vibration Testing and Analysis, 
Specialized Electro-Mechanical 
Load Cells and Systems, Structural 
Model Testing and Fabrication, 
Strain Gage Conditioning and 
Monitoring Equipment. 

G.A. Brewer '38, 

Marion, Massachusetts 02738 
(617) 748-0103 


Kuljian 


Engineers Constructors 
Utility-Industrial-Public Works 
Power Plants (Nuclear Fossil Hy¬ 
dro). Transmission Systems (HV & 
EHV), Industrial 8. Processing 
Plants, Highways & Expressways. 
Airports & Facilities. Government & 
Institutional Buildings, Military 
Installations 

H.A. Kullian '19, A H. Kulllan '48 

1845 Walnut Street, Philadelphia, 
Pa. 19103. Tel.: (215) 561-5300 


Capitol 

Engineering 

Corporation 


Consulting Civil Engineers 

Robert E. Smith ’41, 

Edward W. Boggs '56 

Dillsburg, Pennsylvania 17019 


Harold A. 
McCrensky 
Associates, 
Inc. 


Management Consultants 

Work Standards; Incentive Plans; 
Management Controls; Standard 
Costs 

H. A. McCrensky '38, President 
J. L. Gould HBS*37, Vice President 

G. Beesley '39, Vice President 

H. E. Jans ’52, Senior Consultant 

Park Square Building 
31 St. James Avenue 
Boston, Mass. 02116 
Telephone: 617-542-2640 


Cleverdon, 
Varney 
and Pike 

Consulting Engineers 

Structural, Electrical, Civil, Heating 
and Ventilating, Air Conditioning, 
Plumbing 

112 Shawmut Ave. 

Boston, Massachusetts 

02118 

Mueser, 
Rutledge, 
Wentworth 
& Johnston 

Consulting Engineers 

Foundations for Buildings, Bridges 
and Dams-Tunnels-Bulkheads- 
Marine Structures-Soil Studies and 
Tests-Reports. Design and 

Supervision 

William H. Mueser '22, 

Philip C. Rutledge '33 

415 Madison Avenue 

New York, New York 10017 

Charles 
Nelson Debes 
Associates, 
Inc. 

Engineers and Consultants 

Structural, Electrical, Mechanical. 
Acoustical, Industrial, Commercial 
, and Municipal Projects 

1 C.N. Debes '35 

915 East State Street 

Rockford. Illinois 

Polysciences, 

Inc. 

Research, Development, 
and Consultation in the 

Fields of Polymers, 

Monomers, Life Sciences, 
and Medical Plastics. 

B. David Haloern '43 

Paul Valley 

Industrial Park 

Warrington, Pa. 

(North of Philadelphia) 

(215) 343-6484 

Fay, 

Spofford & 
Thorndike, 
Inc. 

Engineering for Government and 
Industry 

Ralph W. Horne '10, Howard J. Wil¬ 
liams '20, William L. Hyland '22. 
Edward C. Keane '22, Francis J. 
Turnbull '25, Eugene B. Lunden '27. 
William J. Hallahan '32, Fozi M. 
Cahaly '33, George M. Reece '35, 

Max D. Sorota '50, and Paul J. 

Berger '50 

11 Beacon Street, Boston, Mass. 

02108 

Maurice A. 

Reidy 

Engineers 

Foundations and Soil Mechanics 

Structural Designs, Buildings, 
Bridges 

101 Tremont Street 

Boston, Massachusetts 02108 

Haley & 
Aldrich, 

Inc. 

Consulting Soil Engineers 

Foundation Systems Engineering 
Engineering Geology—Seismic 

Surveys Site Evaluation & Develop¬ 
ment Consultation for Design & 
Construction Earth Dam Design 

H. P. Aldrich, Jr. ’47 D. E. Reed ’64 

M. C. Murphy ’51 J. J. Rixner *67 

W. H. McTigue ’54 E. B. Kinner ’70 

238 Main Streei, Cambridge, 
Massachusetts 02142 

Stearns & 
Wheler 

Civil and Sanitary Engineers 
Consulting Engineers 

Sewerage Drainage and Flood Con¬ 
trol, Water Supply and Distribution, 
Water and Waste Treatment, Muni¬ 
cipal Engineering, Refuse Disposal, 
Fire Protection. Airports 

W.O. Lynch '47, S.G. Brisbin, '50 

A.G. Wheler '51, J.S. Grumbling '55 

10 Albany Street, Cazenovia, New 

York 13035 (315) 655-8161 

The 

Ben Holt 
Co. 

Engineers and Constructors 

Planning and Feasibility Studies 

Design and construction of facilities 
for the Energy Industries 

Ben Holt, '37 

R. E. Hodgson, '51 

D. H. Cortez. '68 

521 East Green Street 

Pasadena, California 91101 
(213) 684-2541 

Alan Wofsy 
& 

Associates 

Developing structures and space for 
businoss in California 

Alan Wofsy, MCP *67 

150 Green St. 

San Francisco, California 94111 
(415) 986-3030 
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KULITE 


METALLURGY 

Tungsten, molybdenum, co¬ 
balt, special alloys — fabrica¬ 
tions. “HI-DENS" tungsten 
alloys — for counterweights 
and shielding. 


SOLID STATE SENSORS 

Semiconductor strain gages, 
integral silicon force sensors 
and temperature sensors for 
measurement and control 
applications. 


Anthony D. Kurtz, 1951 

Ronald A. Kurtz, 1954 



(Kulite Semiconductor Products, Inc., 
Kulite Tungsten Corporation) 

1030 Hoyt Avenue, Ridgefield, N. J. 


Complete 

Professional 

Service 

In 

gOUHK 

CONSTRUCTION 

ALT[ Rations 


hhh 

h. h. hawkins 

and sons company 

175 California St. 
Newton, Mass. 02158 
(617) 244-8111 


THOMAS E. 

SEARS 

INCORPORATED 

INSURANCE 

Special and skillful handling of 
unusual insurance and reinsurance problems 
Thomas E. Sears (1882-1958) ’03 
Thomas E. Sears, Jr. ’32 
Richard W. Sears 
Hugh L. Walker ’24 

BOSTON 

Park Square Building 
31 St. Janies Avenue 
Telephone 
HA 6-8300 


Director for Library Development, Project 
Intrex, M.l.T. to Executive Director, Na¬ 
tional Commission on Libraries and In¬ 
formation Science. 

Carlton E. Vanderwarker, ’30, to Presi¬ 
dent, Greater N.Y. Safety Council . . . 
Robert F. Lathlaen, S.M.’46, to President, 
W. J. Barney Corp. . . . Harris J. Bixler, 
’53, to President and Director, Marine 
Colloids, Inc. . . . Maurice P. Andrien, 
Jr., '63, to Vice President, Corporate 
Planning, Kaman Corp. . . . Bernard G. 
Palitz, ’47, to Chairman of the Board 
and Chief Executive Officer, Commercial 
Alliance Corp. . . . Horace L. Kephart, 
S.M.'69, to Vice President for Finance, 
Sun Oil Co. . . . Carl M. Mueller, '41, to 
Managing Partner, Loeb, Rhoades and 
Co. 


Deceased 


J. Howard Pew, ’03, November 28, 1971 
Emory S. Land, '07, November 28, 1971 
Abraham S. Cohen, '08, November 5, 
1971 

William H. Toppan, '08, November 13, 
1971 

Hilding N. Carlson, '13, November 23, 
1971* 

Henry C. Harrison, '13, November 25, 
1971 

Samuel Knight, ’13, November 22, 1971 
R. Charles Thompson, ’13, December 12, 
1971 

John R. Markham, '18, December 12, 
1971* 

Albert F. Sawyer, '18, September 2, 1971* 
Samuel Rubin, ’18, n.d.* 

Carl S. Helrich, '18, n.d.* 

Ralph B. Spencer, ’20, December 3, 1971 
Roy B. Chase, ’21, November 13, 1971 
William R. Ferguson, ’21, November 3, 
1971 

Leroy M. Hersum, ’21, November 26, 1971 
C. Harry R. Johnson, ’21, November 22, 
1971 

Ivan C. Lawrence, ’21, August 18, 1971 
Thomas W. Proctor, ’21, November 6, 
1971 

Ralph M. Cook, ’22, November 24, 1971 
Randall W. Meech, ’22, July 6, 1971 
James L. Truslow, ’22, November 21, 1971 
Thomas J. Hails, '23, November 30, 1971 
Oswald J. Kirchner, '23, February 17, 
1971 

Ping Y. Tang, '23, June 17, 1971 
Oliver D. Colvin, '24, October 8, 1971* 
John S. Davey, '24, November 25, 1971* 
Thomas R. Camp, '25, November 17, 
1971* 

Richard P. Booth, ’25, October 16, 1971* 
Rene T. Brosens, '25, November 25, 1971 
Leland W. T. Cummings, '26, October 9, 
1971 

George S. Mikhalapov, '26, November 3, 
1971* 

Albert B. Fowler, ’32, October 23, 1971 
W. Robert James, '32, November 2, 1971 
Angus McCallum, ’34, November 30, 1971 
Alfred H. Lawson, ’36, n.d. 

Herbert A. Finke, ’39, November 3, 1971 
George M. Kavanagh, ’42, November 26, 
1971 

Sidney Roston, ’46, September 10, 1971 
Philip I. Perry, ’54, October 23, 1971 
John W. M. Bunker, H.M., March 21, 1969 
Oscar F. Hedlund, H.M., December 8, 
1971 

* Further information in Class Review 
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Paul E. 
Dutelle & 
Company, 
Inc. 


Roofers and 
Metal Craftsmen 

153 Pearl Street 
Newton, Mass. 


Syska & 

Hennessy, 

Inc. 


Engineers 

Mechanical-Electrical-Sanitary 
Elevator & Materials Handling 

Specialty Divisions: 

S4H Information Systems, Inc. 
Engineering Management Division 
Lighting Design Workshop 
Site Planning-Automation 

John F. Hennessy '24 
John F. Hennessy, Jr, 'SI 

110 West 50th Street 
New York, N.Y. 10020 

1720 Eye Street, N.W. 

Washington, D.C. 20005 


Lord 

Electric 

Company, 

Inc. 


Electrical contractors 
to the nation since 1895 

Headquarters: 

45 Rockefeller Plaza 
New York, N.Y., 10020 

Offices In 15 principal 
cities throughout the U.S. 
and Puerto Rico 

Boston Office: 

4080 Mystic Valley Parkway 
Medford, Mass., 02155 
(617) 396-9110 


Technology 

Review 

As others see us 


. . addressed to a sophisticated audience ... in recent years has 
devoted more than half of its space to environmentally related material 
. . . also strong on issues of social policy.” 


Bibliographic Material on 
Environmental Affairs under grant 
from the Anderson Foundation. 


Chas. T. 
Main, Inc. 


Engineers 

Studies and Reports ", . , is attractive, contains a good deal of consumer and business 

Design oriented advertising ... a large number of articles and departments 

Construction Management dealing with a large range of technology and its human implications.'' 


Boston, Massachusetts 02199 
617/262-3200 


Data Processing Digest 

Charlotte, North Carolina 28204 
704/372-6420 


The Magazine of the Seventies - your advertising showcase. 


Swindell- 

Dressler 

Company 


A Division of Pullman Incorporated p or advertising rates and reader information call or write: 
Engineers 

441 Smithfield Street 
Pittsburgh, Pennsylvania 
15222 

Charleston, West Virginia 
Harrisburg, Pennsylvania 
Toronto, Canada 
Mexico City, Mexico 
Sydney - Melbourne, Australia 


Richard F. Wright 
Technology Review 
M.I.T., El9-430 
Cambridge. Mass. 02139 
(617) 864-6900, extension 4871 
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June 4,1972, 3 p.m 


... the start of two days of exciting events 
for M.l.T. alumni—Alumni Days 72: the Pops, 
panels, parties, plus much more ... 


Eye-Opening Exhibits 

Come to Cambridge Sunday afternoon and see new displays 
throughout the M.l.T. campus, on exhibit both Sunday and 
Monday. The innovative "art and technology” show—an ex¬ 
hibit that has received broad acclaim during its recent U.S. 
tour—opens new vistas on the close interaction between these 
two disciplines. A look at the early growth of Tech in 
“Retrospect: 1861-1916.” What's happening in many fields of 
engineering and science in departmental displays throughout 
the building corridors. And some of the latest trends in paint¬ 
ing and sculpture in the Hayden Gallery and on the M.l.T. 
grounds. No charge. 

International Buffet—Sunday, 5:30 to 7 

Enjoy a leisurely repast with your fellow alumni in the Sala de 
Puerto Rico at the Student Center, with informality the keynote. 
Continental and oriental cuisine for a scrumptious Sunday 
supper. An unlimited supply of draft beer is included, and 
wine will be available. After supper, a fleet of buses to take 
you to: 

Tech Night at the Pops—Sunday, 8:30 

Arthur Fiedler conducting at Symphony Hall. An unforgettable 
experience awaits. Members of the Boston Pops Orchestra, 
led by the Maestro himself, will play some of their famous 
hits, from the old classics to today's exciting sounds. A 
special performance, just for members of the M.l.T. family and 
their guests, with several surprises planned. A sell-out is 
expected. 

Moving Toward the Year 2000: The Major Challenges of 
the Next Quarter Century 

Panels from 9:30 to 11:15 and 2:30 to 4:45, Monday 

A survey of new developments in science and engineering— 
and what they hold for mankind in the next 25 years. Reports 
by a series of familiar, famous M.l.T. speakers: 

Commercial Aviation—A New Upturn? 

Secor D. Browne, Chairman of the Civil Aeronautics Board 

The Nature of the Universe 

Philip Morrison, Professor of Physics, M.l.T. 

A Contemporary View of Technology and Medicine 
Robert W. Mann, Germeshausen Professor (Mechanical 
Engineering), M.l.T. 

A World Model 

Jay W. Forrester, Professor of Management, M.l.T. 



Memorial Service—Monday, 11:30 a.m. to 12 noon 

A distinguished M.l.T. alumnus leads a tribute to those no 
longer here—a solemn moment in the M.l.T. Chapel. 

Alumni Day Luncheon—12 noon to 2 p.m., Monday 

The traditional Alumni Day event in Rockwell Cage, with 
several non-traditional events added. Report to the alumni 
by Jerome B. Wiesner, President of M.l.T. 


Change in Society Gala Soiree—5 to 6:30 p.m. Monday 

Paul A. Samuelson, Professor of Economics, M.l.T. A refreshing end to two days of festivities. Need we say more? 


Plan now to attend. Watch for reservation forms or call or write the 
M.l.T. Alumni Association, Room El 9-439, Cambridge, Mass., 02139. 
Act promptly—a sell-out is assured. 
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John B. Wilbur, ’26 
Professor of Engineering, 
Emeritus, M.l.T. 


M.l.T. and the Ottauquechee 


Three M.l.T. civil engineering students spent the summer of 1971 
studying environmental control as a moderator in the confrontation 
of rural and urban life near Woodstock, Vermont. The local verdict: 
“We cannot begin to tell you how helpful they were to us.” 



An old New England farm home was 
headquarters in the summer of 1971 for 
what the Vermont Standard referred to 
as that state's first cooperative program 
involving a leading university and a 
regional planning commission. “Thanks 
to Massachusetts Institute of Technol¬ 
ogy's making three of its civil engineering 
students available to the Ottauquechee 
Commission for almost three months,” 
the article quoted Chairman Fred Nilges 
of the Commission as saying, “the Com¬ 
mission has had valuable assistance for 
its planning work. In return, we hope 
that the students may have gained new 
insight into some of the problems which 
confront those who are responsible for 
regional planning.” 

Talbot House—the "old New England 
farm home” referred to above, which was 
a gift of the Laurence Rockefellers to 
M.l.T.—is located next door to “Suicide 
Six,” a famous ski hill in south Pomfret. 
This puts it some three miles north of 
“the Green” in Woodstock, a village that 
has been named one of the five most 
beautiful in the United States. 

In turn, Woodstock lies near the center 
of the Ottauquechee watershed, a typical 
still-largely-unspoiled Vermont valley 
some 40 miles long and averaging half 
as wide. The valley was once an im¬ 
portant agricultural area, and farming 
still continues; but real estate develop¬ 
ments, often featuring vacation or 
"second” homes, are springing up in 
what was recently farmland. 

The problems this brings are far from 
uncommon in northern New England; but 
they are accentuated in the Ottauque¬ 
chee region because two major interstate 
highways, Route 91 from New York and 
Route 89 from Boston intersect in the 
vicinity. After years of comparative isola¬ 
tion, the region suddenly finds itself 
within a few hours’ drive of major popu¬ 
lation centers. The Ottauquechee Valley 
is also especially aware of change be¬ 
cause of the Killington ski development 
at the west end of the valley and the 
more recent activity of Quechee Lakes 
Corp., above Quechee Gorge. 

But concern for change and develop¬ 
ment is now an issue throughout Ver¬ 
mont, and the belief that developments, 
large or small, must have environmental 
control if the interests of the general 
public are to receive proper considera¬ 
tion is gaining acceptance. “There is no 


The scene: the office of the Ottau¬ 
quechee Commission, Woodstock, Vt. 

The time: summer, 1971. The characters: 
three M.l.T. civil engineering students — 

way of avoiding the future,” wrote Henry 
T. Bourne, who was instrumental in 
founding the Ottauquechee Commission, 
“but there is a way of planning for it, 
particularly to preserve the characteris¬ 
tics of the area of which we as Ver¬ 
monters are so proud and love so much.” 

Thus the Vermont Planning and De¬ 
velopment Act authorizes towns to join 
in the creation of planning commissions. 
Such commissions are authorized to pre¬ 
pare plans covering many different as¬ 
pects of a region, ranging all the way 
from economic development to land use; 
and they and their technical staffs are 
to encourage and assist constituent 
towns in the development of their own 
town plans and zoning ordinances. 

The Ottauquechee Commission was one 
of the first organized under this act. It 
was unique in that its interests extended 
over all the towns in an entire river 
valley; thus it comprised for planning 
purposes a closed water supply and 
waste disposal system. 

The importance of participation and 
widespread backing by citizens was rec¬ 
ognized from the earliest days of the 
Commission. Advisory committees on 
subjects ranging from historic sites to 
employment opportunities were formed; 


Bradley P. Schrader, '73 (left), Thomas A. 
Weiss, '72, and Rebecca Grant, '71. Their 
assignment: to help one Vermont valley 
chart its course into the future. 


and these citizen groups played vital 
roles as the program developed. 

Regional Planning in a Rural Context 

During the fall of 1969, Mr. Rockefeller, 
a Life Member of the M.l.T. Corporation, 
discussed these matters with James R. 
Killian, Jr., ’26, who was then Chairman 
of the Corporation; it was suggested 
that the Ottauquechee effort might well 
be of sufficient importance—as an ex¬ 
ample of regional planning in a rural 
context—to be in some way useful to 
the educational program of the Institute. 
This suggestion was passed along to 
a number of the Institute’s departments; 
and the Department of Civil Engineering 
took the initiative of exploring the pro¬ 
posal in depth. 

No one need be surprised that the civil 
engineers’ response was so positive. 
Alone among civil engineering groups 
in U.S. universities, the M.l.T. Department 
had introduced a course in the Conserva¬ 
tion of Natural Resources during the 
1950’s. And its curriculum had been re¬ 
vised in 1960 around the theme of “the 
fulfillment of human needs through the 
adaptation and control of the land-water- 
air environment." The curriculum now 
remains dedicated to "creating the com- 
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plex systems of constructed facilities re¬ 
quired to meet such public and private 
needs as economic development, en¬ 
vironmental protection, and quality of 
life." 

Late in the fall of 1969 Peter S. Eagle- 
son, Sc.D. '56, Head of the Department 
of Civil Engineering, made an investi¬ 
gative trip to Woodstock with Professors 
Robert J. Hansen, Sc.D. '48, and T. Wil¬ 
liam Lambe, Sc.D. '48. Their interest 
was further whetted, but it was not clear 
at this point just how the Department 
could benefit the Commission and how 
the project might in turn benefit M.l.T. 
“It would be a mistake for us ... to 
embark on a program without first ob¬ 
taining a much more intimate knowledge 
of the total operation,” Dr. Eagleson 
wrote the author, in asking him to make 
a detailed study. So it was that during 
the academic year 1970-71 I devoted 
an appreciable amount of time to this 
pleasant and productive task. 

By the spring of 1971 the Commission 
had substantially completed its regional 
plan and Vermont had passed its so- 
called Act 250, providing for a state¬ 
wide land-use plan and for application of 
environmental as well as social and eco¬ 
nomic criteria to the control of major 
developments of all types. Encouraged by 
these events and even more so by the 
close relationship which had developed 
between the Department and the Commis¬ 
sion during the preceding months, it was 
decided to initiate a modest pilot program 
during the approaching summer, bringing 
M.l.T. students to work on Commission 
projects in Woodstock. Only three stu¬ 
dents could be accommodated for this 
first year, partly because of space re¬ 
strictions in the office of the Commission 
where the students would do a portion of 
their work. These three were chosen to 
work on the project from more than a doz¬ 
en promising applicants: Rebecca Grant, 
a graduate from Port Huron, Mich., Thom¬ 
as A. Weiss, a senior from Northfield, Vt., 
and Bradley P. Schrader, a junior from 
Shaker Heights, Ohio. They lived from 
mid-June through August with the Com¬ 
mission's landscape architect Robert 
Longfield and his wife Bernadette at 
Talbot House. 

"... a Most Enjoyable Experience" 

The students’ program involved two 
major parts: an office portion, working 
primarily with the staff of the Commis¬ 
sion; and a project portion, conducted 
in the main under the general guidance 
of the writer and involving about one- 
third of the students’ time. 

The office work, under the supervision of 
Mr. Longfield, involved assignments es¬ 
sential to the normal operation of the 
Commission—drafting and the prepara¬ 
tion of plans for the several towns of the 
Ottauquechee Valley. (It may come as 
a surprise to some readers to learn 
that all three of these students turned 
out to be excellent draftsmen.) 

In the project portion of the program, 
each student worked out an individual 
project and wrote a report on a subject 
pertinent to either regional or town plan¬ 
ning in the Ottauquechee Valley. Each 
student chose a project of his own lik¬ 
ing, subject only to the approval of the 



Three M.l.T. students working tor the 
Ottauquechee Commission in Woodstock, 
Vt., in the summer ol 1971 are joined by 
Mr. and Mrs. Robert Longlield (left), 

John B. Wilbur, '26, Professor of Engi¬ 
neering, Emeritus, at M.l.T. (back seat), 

writer, whose main concern was to see 
that the topics chosen did not seem to 
be either too comprehensive or too com¬ 
plex to be worked on in reasonable 
depth within the time available. 

Miss Grant's choice was a study of 
economically feasible methods to reduce 
stream pollution generated in a portion 
of the village of Bridgewater, where the 
topography of the narrow valley is such 
that many of the homes now discharge 
their wastes directly into the river. She 
proposed to construct a community 
leaching field to handle all of the do¬ 
mestic waste draining from the eastern 
half of the village, and her study showed 
that the proposed field had good eco¬ 
nomic as well as technical possibilities. 
The job of considering an adequate 
future water supply for residents of 
Taftsville was Brad Schrader’s project. 
Looking ahead to a time when ground- 
and well-water may become increasingly 
uncertain in that area because of in¬ 
creased water usage, he recommended 
that a reservoir storing water in Happy 
Valley Brook could serve as a reliable 
source of supply. His project involved a 
study of the hydrology of the watershed 
involved, which he undertook in part be¬ 
cause he wanted to know more about 
water resources, a field which he thought 
he might wish to emphasize in his future 
studies at M.l.T. 

Tom WeiSs, the only Vermonter of the 
three, studied the Ottauquechee River 
corridor, a quarter-mile strip of land on 
either side of the river from Bridgewater 
east through Woodstock to Taftsville. He 
was concerned because "this part of the 
region is under intensive pressure for de¬ 
velopment which, if uncontrolled, could 
jeopardize the area’s unique rural quality 
and scenic charm.” His study involved 
a painstaking investigation of existing 
land use along the corridor as well as 


and the Stanley Steamer of Donald 
Bourden, an employee of the Commission 
who occasionally uses the car to tour 
Woodstock Inn guests. (Photos: Mary 
Price) 

of possible sites which might be used for 
development without spoiling the char¬ 
acter of the valley. Tom's chief aim was 
to help keep this corridor from becoming 
blighted by strip development, which has 
ruined parts of Vermont and the nation. 

In addition to these Commission and 
project experiences, the students spent 
every Tuesday evening in informal dis¬ 
cussion sessions with local residents 
active in the affairs of the Commission. 
In these sessions the students sought 
to learn more about the region, its many 
problems, and what the Commission 
might do to help solve some of them. 
The writer spent part of each week—in¬ 
cluding Tuesday evenings—at Talbot 
House and in the Woodstock area. 

It was judged in the beginning that 
this cooperative venture, to be counted 
as wholly successful, must result In a 
unique educational experience for the 
students—which indeed it did, and in 
no small measure because of the ex¬ 
traordinary cooperation of the Commis¬ 
sion and its staff—and, as well, that it 
must serve a thoroughly useful purpose 
to the Commission itself. A letter from 
Adrian A. Paradis, Administrative Sec¬ 
retary for the Commission, to Professor 
Eagleson is assuring on this latter point: 
“The Commissioners (have) instructed me 
to convey to you and to the Institute 
their deep gratitude for making the three 
students available to the Commission 
during the past summer. 

"We cannot begin to tell you how help¬ 
ful they were to us, how well behaved 
they were, how well disciplined they were 
to carry out their work assignments, 
and—in short—what delightful young 
people they were. All of us who worked 
with them had a most enjoyable experi¬ 
ence. ... We hope,” Mr. Paradis added, 
"that it will be possible to do this again 
next year.” 
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Here we are in 1972 and I am extending 
best wishes for a good year blessed with 
health. How wonderful it would be if 
Peace were the gift of this New Year!— 
Andrew D. Fuller, Secretary, 1284 Beacon 
St., Brookline, Mass. 02146 

96 

Over the past sixty years, Dr. William D. 
Coolidge, ’96, has been the recipient of 
a score of medals from various learned 
societies both here and abroad. He has 
now placed all of them on permanent 
exhibition in the Research Laboratory of 
the General Electric Co. He has an album 
containing excellent color photographs 
of both sides of all the awards and I was 



fortunate to have him show it to me on 
my last visit. Of all these high honors 
none seemed to give him greater plea¬ 
sure than one which was not awarded to 
him and which is shown above. The 
Coolidge Fellowship Award was first 
given in 1970 and is to be awarded an¬ 
nually to some member of the staff at the 
laboratory which Dr. Coolidge once di¬ 
rected and where he carried on his re¬ 
search.— Clare Driscoll, Acting Secretary, 
2032 Belmont Rd. N.W., Washington, D.C. 

98 

Another birthday in March. George New¬ 
bury will be 96 years young on the 28th, 


and we hope he has a happy day. 

With spring coming along, we suppose 
Bob Lacy is thinking again of going to his 
summer home in Maine. He wrote from 
Baltimore, Md., about his previous stay as 
follows: “I had a pleasant summer at 
Squirrel Island, Maine with two parts in 
the Vaudeville, and discovering through 
my A.S.C.E. charm that the piano player, 
Larry Pratt, is the son of my classmate 
and intimate friend, R. Winthrop Pratt! 
How small is our world.” It would have 
been fun, wouldn’t it, to see the show?— 
Mrs. Audrey Jones Jones, Acting Secre¬ 
tary, 232 Fountain St., Springfield, Mass. 
01108 

05 

The highlight in my personal life re¬ 
cently was a trip to Troy, N.Y., to help 
celebrate Charlie Smart’s ninetieth birth¬ 
day on November 19. Ruth and I flew out 
on the day before and were met at tho 
airport in due ceremony. For the next 
few days we were pampered by Charlie 
and Isabel and by a host of neighbors. 
East Acres in Troy where the Smarts 
live is populated by the most friendly 
and democratic people we ever en¬ 
countered; hence the word pampered. 
The birthday dinner was held in the 
famous University Club in Albany. After 
the dinner and some bubbling toasts, 
Charlie was roasted with some joke 
presents, which he countered with his 
rare bits of humor and a song in high 
tenor which made me wonder how he 
ever got through M.l.T. without being 
tapped for the Musical Clubs. One of 
the highlights was the receipt of a tele¬ 
gram from his thirty classmates from 
all over the country wishing him many 
more years of happy and healthy life. 
This brought me into an explanation of 
our still active nonagenarians, canoe¬ 
ists, bird watchers, power squadron 
commodores, chemical engineers, globe 
trotters, land appraisers, yacht-racing 
youngsters that convinced the crowd that 
1905 still drinks at the Fountain of Youth. 
On another day Charlie took us to the 
Gurney Museum of antique (and modern) 
surveying instruments, which he had 
built into the Gurney complex during 
the past 40 years. On display were 160 
instruments of domestic and foreign 
make, which Charlie had acquired by 
travel and correspondence. Amongst 


them were some Buff and Buff instru¬ 
ments (some before, some after our 
Henry XIII entered the firm). It is, and 
always will be, a monument to Charlie 
Smart, and he is still at it—his lines out 
for more instruments, which he hopes to 
acquire. Anytime anyone is anywhere 
near Troy, do make an effort to see this 
museum, and Charlie and Isabel, who 
was, of course, the "producer” of the 
birthday celebration. 

Since that time, and in an effort to 
catch up on my birthday card corres¬ 
pondence, I was surprised to find the 
number of 1905 men entering the non¬ 
agenarian class at about the same time— 
Charlie Smart on November 19, Prince 
Crowell and George Prentiss on the 27th, 
and Hub Kenway on December 1. 
Here’s wishing them all a healthy and 
happy 1972 and more. 

In the last few months I have been 
lucky to have supported some of my news 
items with pictures of some of those 
mentioned in the article. I'd like to keep 
that up. Some of us haven't seen some 
of the others since 1905. Why not send a 
mug shot? A glossy print please and a 
bit of recent news.— Fred W. Goldthwait, 
Secretary, Box 231, Center Sandwich, 
N.H. 03227; William G. Ball, Assistant 
Secretary, 631 Fordham Place, Braden¬ 
ton, Fla. 33505 

08 

We have received a brief review of the 
past 65 years of an important member of 
our class, Professor Howard B. Luther of 
2570 Grandin Rd., Cincinnati, Ohio. "In 
1915 when the M.l.T. buildings were still 
on Boylston St. and nearby Boston 
grounds, I was Assistant Professor and 
by chance, secretary of the Faculty Club, 
which put me in touch with important 
men on the faculty and many administra¬ 
tive officers. This led to many interesting 
activities, one of which was a Faculty 
Club dinner I arranged. The guest of 
honor and speaker was Charles W. Eliot, 
President-Emeritus of Harvard. He had 
been a professor of chemistry at M.l.T. 
back just before 1870. The move in 1916 
to the Cambridge side of the Charles 
River enabled me to have a pleasant 
office for myself. Though absent for a 
time during the days of the First World 
War, to serve in Washington, I still had 
my position at M.l.T. until I left for Cin- 
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cinnati in 1921. During those years I had 
many students who in their middle-age 
have very pleasantly remembered me and 
talked with me on occasional M.l.T. 
Alumni Days to my happiness. In Cin¬ 
cinnati I had charge of the Civil Engi¬ 
neering Department of the University of 
Cincinnati and fortunately had many able 
students in those days. A few of them 
have remained great friends whether they 
live here or have moved away to work 
elsewhere. In many respects I could still 
carry on with professional work, but much 
of that has slipped from my mind. In 
1951 at the age of 65 I retired. 

“Soon after that I came to the Federal 
Reserve Bank building, where I still am, 
to share a double office with my brother- 
in-law Clifford R. Wright. He died about 
five years ago and I removed to an office 
on the same floor, entering a room for a 
secretary and then my own room. In the 
mornings, I attend to business affairs, 
then return home for lunch and enjoy 
our grounds in good weather when there 
are many flowers varying with the sea¬ 
son.” 

We are sorry to report the deaths of 
Frank W. Willey, EE, of 3338 Observatory 
Ave., Cincinnati, Ohio on August 22, 
1970; William H. Toppan, CH, of Ever¬ 
green Manor, 1130 North Westfield, Osh¬ 
kosh, Wis., on November 13, 1971; and 
Abraham S. Cohen, ME, of 101 Tremont 
St., Boston on November 5, 1971. 

Registered for the President’s Inaugura¬ 
tion were Leo Loeb and Joseph Wattles. 

. . . The Alumni Association reports the 
following changes of address: Alexander 

M. Emerson, AR, 588 Main St., Acton, 
Mass. 01720; William R. Heilman, ME, 211 
S. Bond St., Scottsburgh Inn, Berkeley, 
Calif. 47170.— Joseph W. Wattles, Secre¬ 
tary, 26 Bullard Rd., Weston, Mass. 02193 

10 

I have received notice that Captain 
Ernest L. Patch died on October 10, 1971. 
Max C. Sherman for the past 30 years 
has lived in Newmount Farm, Claremont, 

N. H. He celebrates his 60th anniversary 
next year with 11 grandchildren and 13 
great-grandchildren. ... I have talked 
with George Lunt by telephone and he is 
in good health and expects to take a trip 
to Hawaii in January. ... I heard from 
John Barnard, and he is also in good 
health and enjoying life on Cape Cod. 

. . . Ralph Horne is very active and is 
kept very busy. He is one of the trustees 
of a local bank in Malden. . . . John Gray 
comes to Boston daily but is not active as 
his eyesight is very poor. . . . Hiram E. 
Beebe has been on the Southern Cali¬ 
fornia M.l.T. Board of Governors for 30 
years on three of the Southern California 
Directory Committees and was Club Sec¬ 
retary for five years. From Hiram I re¬ 
ceived the following poem: 

When you get to Heaven 

you will likely view 

Many folks whose presence there 

will be a shock to you. 

But keep very quiet, 

Do not even stare; 

Doubtless there’ll be many folks 
Surprised to see you there. 


I have received word from Walter S. 
Davis as to what he has been doing for 
the past number of years, but due to my 
filing system have misplaced his letter. 
... I received a call from Allen Gould. 
He seems to be enjoying life. ... I have 
been cured of the cataracts. I am able to 
see better and expect to keep the files in 
better condition than I have for the past 
year so that class notes will be more 
complete.—Herbert S. Cleverdon, Secre¬ 
tary, 112 Shawmut Ave., Boston, Mass. 
02118 

11 

In November I received a letter from 
Minot Dennett, who is now living in St. 
Petersburg, complimenting Jim Duffy on 
his account of the reunion which was 
printed in the Class Notes. He told of a 
trip he and his wife were planning for six 
weeks in Guadalajara, Mexico. A month 
later I had a Christmas card from him 
from Mexico with the printed sentiment 
in Spanish. He sent kind regards to all 
classmates. ... On the back of the en¬ 
velope in which he sent his contribution 
to the Alumni Fund, Lloyd Cooley wrote 
“Retired to Sarasota, Fla., in 1969 and 
enjoy it very much including the local 
alumni club. Had a pleasant summer near 
St. Joe, Mich.” 

Robert O. Wood of 108 Bellevue Ave., 
Montclair, N.J., passed away on July 1 
of last year. He was born in 1889 in 
Everett, Mass., graduated from high 
school in Concord, Mass., and from 
M.l.T. in Course XIV, electro-chemistry. 
He spent all his working life in New Jer¬ 
sey. 

At the reunion last June two of the boys 
asked me where I got the money to pay 
my expenses as Secretary and those of 
the Reunion Committee. They seemed to 
expect that class dues were in order. I 
don’t need them. Many years ago Dennie 
collected enough money, the balance of 
which has come down to me, to pay my 
expenses for the foreseeable future. I do 
not want to publish the figures, but if any 
of you want an accounting, write to me 
asking for it. And put in something about 
yourself so that future notes will not be 
as short as this month’s.—Oberlin S. 
Clark, Secretary, 50 Leonard Rd., North 
Weymouth, Mass. 02191 

12 

Greetings to you all! I am sorry that news 
for this issue is scant. Replies to my last 
letter, sent to 60 classmates, have been 
few. Last year, we did splendidly, with 
contributions from well over 100 men. 
However, if we are to continue the splen¬ 
did record we have made during the past 
five years, we must keep the letters com¬ 
ing, preferably something every six or 
eight months. Just a few lines will suffice. 

Larry Cummings has prepared a detailed 
report on his auto trip with Julie last 
October, visiting Colorado, New Mexico, 
Arizona and California. They both en¬ 
joyed it immensely though it was at times, 
a rough one. They first drove from In¬ 
diana to Denver where they visited 
friends, then on to Grand Junction, Colo., 


wh3re they signed up for a two-week 
“Thru the Lens” bus tour with a party of 
24 avid photographers, one of whom took 
3,000 pictures with his new camera, or an 
average of nearly 200 shots a day. When¬ 
ever the bus stopped they scattered in all 
directions, some up the hills, some down, 
some on the belly, some on the back, and 
he saw one sitting on a tombstone. The 
tour included the Grand Mesa and the 
Black Canyon of the Gunnison River and 
many other side trips to sights throughout 
the mountains seldom visited by tourists. 
Arriving in Indian country they spent two 
days at Canyon de Chelley enjoying its 
fabulous scenery, evidenced by the fact 
that Larry took some 140 views of it. The 
canyon’s formations, old caves, and pre¬ 
historic cliff dwellings indicate occupancy 
for nearly twenty centuries, including the 
Indians of today. 

Then off to Lake Powell for a 125-mile 
boat trip to the famous Rainbow Bridge, 
visiting the new Glen Canyon Dam which 
will raise the water level nearly 600 feet. 
They were most interested to see the 
Navajo National Monument, occupied by 
Indians for many centuries. The various 
ancient dwellings, one having a roof 
nearly 500 feet high and 135 different 
rooms, are still partly inhabited. At Monu¬ 
ment Valley they viewed a masterpiece 
of nature with its spires, turrets and 
mesas rising up to a height of 2,000 feet 
above the floor of the valley. This area of 
1500 square miles with its ancient Indian 
carvings, is also inhabited. After many 
more interesting side trips they returned 
to Grand Junction where they resumed 
their personal tour of Bryce and Zion 
Canyons, Las Vegas, Mt. Whitney and 
Los Angeles, visiting friends and rela¬ 
tives at Laguna Beach. Returning home, 
they made other stops to visit at Scotts¬ 
dale, Ariz., Salt River Valley and Albu¬ 
querque, N. Mex. They had covered about 
6,000 miles and had to replace five tires 
and one air conditioner. Our congratula¬ 
tions to Larry and Julie! 

Harold Manning reports that he and 
Helen are in good health and plan to 
attend the reunion. They spent the month 
of August, as usual, at the Isle of Springs, 
Maine, where they vacationed with Har¬ 
old's two brothers and families, who own 
adjoining cottages. He adds, “I always 
look forward to reading about our class¬ 
mates in each issue of the Technology 
Review.” . . . Again, I hear from our good 
friend, Jim Cook, who is still taking his 
daily walks about the quaint old town of 
Marblehead, Mass., which he likes so 
well. “My two married daughters got to¬ 
gether and took an eight-day tour of 
Colorado, New Mexico and Arizona this 
fall. Unfortunately, they contracted bad 
colds and Mary has been hospitalized. 
Glad to see my photo in the news, which 
I could readily recognize. Your class 
notes are wonderful, Ray. We all love 
them. See you next June.” ... A very 
short note was received from Bill Rhodes, 
which reads, “From one who knows; 
avoid antibiotics as you would the 
plague, for their side effects can cripple 
you for a long time.” Apparently from 
this, Bill has not been in good health. We 
have sent our sympathy and have asked 
that, if possible, he send us details. . . . 
Fritz Shepard writes that his arthritis 
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continues to give him much difficulty in 
getting about. He says his nephew, Alan 
Shepard, Jr., the first man in space and 
commander of Apollo 14, is now a Rear- 
Admiral. President Nixon has also named 
him a delegate to the United Nations in 
New York. . . . We have learned that 
Phil Dalrymple who retired from Jackson 
and Moreland in Boston last summer af¬ 
ter many years of service, has returned 
to work. Expressing surprise at the re¬ 
quest to return when there were so many 
others unemployed, Phil was told, “That 
is true, but what we need is a real engi¬ 
neer.” . . . Jerry Hunsaker writes that at 
83, he is in good general health. He still 
drives his car, although he finds his eyes 
are not quite as good as formerly. As we 
know, he has an office at M.l.T. where he 
attends various seminars. He also attends 
various professional society meetings in 
different cities, and recently served as an 
honorary pallbearer at the funeral of 
Vice-Admiral E.S. Land, a navy man and 
former Tech instructor. Jerry still lives 
alone in his home on Louisburg Square, 
Boston, where he often entertains his 
children and grandchildren. We con¬ 
gratulate him on the arrival of his first 
great-grandson last summer. He con¬ 
tinues to spend his summers at the 
Ausable Club in the Adirondacks. 

I have just talked with Albion Davis 
regarding our 60th Reunion, June 2-5, 
and he says that the replies to his letter 
are coming in slowly. Over 40 men have 
written me they are most interested. 
There are now but four months left be¬ 
fore the big event and though two months 
will have elapsed before this is published, 
it is now getting late to make the neces¬ 
sary reservations at McCormick Hall. For 
this reason I am asking all who have not 
written Al to do so. Remember, we have 
set our goal at forty men. Let's go. This 
may be our last reunion.— Ray E. Wilson, 
Secretary, 304 Park Ave., Swarthmore, 
Pa. 19081 

13 

The year 1972 is here. I hope you and 
yours enjoyed the holidays. We (as of 
December 8, 1971) will enjoy for a couple 
of weeks the company of our daughter 
Janet, and her husband, Raymond Ruder. 
They have built a house in Fallbrook, 
Calif., so they will winter in a sunny and 
warm climate, and in April return home to 
Maine. It is always a pleasure to hear 
from our classmates, and we quote a 
message received through the M.l.T. 
Alumni Fund from Fred Lane: "We have 
been wondering how you are getting on 
in Maine. We tried for a trip into the 
Finger Lake region of New York, but after 
fighting rain for ten days, we turned 
around and came home. It has been 
raining in Maryland much of the time 
since.” 

We still marvel at what Alice and 
George Wallace have contributed to their 
city of Fitchburg, Mass., to M.l.T., and to 
other institutions. It is with great satis¬ 
faction and pride that we record George's 
latest donation to M.l.T. and the rest of 
the scientific world. The George R. Wal¬ 
lace, Jr. Astrophysical Observatory in 
Westford, Mass., was dedicated on Oc- 



Above: Mr. and Mrs. George R. Wallace 
'13 are toasted at the dedication cere¬ 
monies for the new Wallace Astro- 
physical Observatory. Right: Mr. Wallace, 
Drs. Killian and Wiesner and Professor 
Thomas B. McCord examine one of the 
Observatory’s facilities. 


tober 14, 1971. George Rodney Wallace, 
Jr., a member of our class majored in 
chemical engineering. A resident of Fitch¬ 
burg, Mass., he was president and later 
chairman of the Fitchburg Paper Co., and 
for many years has been a noted civic 
leader. A pace-setter in applying ad¬ 
vanced technology to the manufacture of 
papers, Mr. Wallace earned a wide repu¬ 
tation as an innovator in the paper in¬ 
dustry. In 1970, The George R. Wallace 
Civic Center and the Alice G. Wallace 
Planetarium, named in honor of Mrs. 
Wallace, were donated by him to the city 
of Fitchburg as he had earlier donated 
the Wallace Public Library. In his honor, 
the city of Fitchburg has established the 
G. R. Wallace Creative Citizen Founda¬ 
tion to finance a perpetual fund to reward 
creative students who have shown enter¬ 
prise in creating citizenship projects 
“with the same spirit and civic attentive¬ 
ness always displayed” by Mr. Wallace. 
With extraordinary energy and foresight, 
he has served the causes of conserva¬ 
tion for many years both as a director of 
the Explorers Club and as president of 
the Explorers Research Corp. His diverse 
activities include a long-standing inter¬ 
est in sponsoring research on clear air 
turbulence, as well as the protection of 
the nearly extinct Peruvian condor, the 
world’s largest bird. He is involved in 
exploration for the detection of ancient 
sunken ships off the reefs at Bermuda 
and represented the Explorers Club on an 
expedition to the South Pole. On two 
occasions he was guest soloist, playing 
the electric organ, with Arthur Fiedler and 
the Boston Pops Orchestra and as a par¬ 
ticipant in the M.l.T. musical clubs he be¬ 
came an outstanding banjo player. 

The Wallace Observatory brings to 
M.l.T. a versatile facility for research and 
teaching in optical astronomy—one of the 
oldest branches of science. A more de¬ 
tailed report of the Observatory's facil¬ 
ities appears in the December, 1971, 
Review, page 91. The Class of 1913 ex¬ 
presses its great pride and extends its 
gratitude to George and Alice Wallace. 



That “world traveller,” Jack Farwell, 
sent this post card missive from Paris, 
France: “Here for an inspection of Paris, 
my former home territory—back to Con¬ 
necticut, via London, in a couple of 
weeks.” It is heart-warming to receive 
letters and news from any of our class¬ 
mates who live in other countries, but do 
return to the good old U.S.A. . . . William 
S. Gilmore, based in Bermuda writes: 
“As to the 60th Reunion, I should cer¬ 
tainly like to attend it, but I cannot say I 
expect to do so, as it is quite a bit in the 
future. Although I do not feel I can make 
engagements for the future, I am for¬ 
tunate to be quite active, and both my¬ 
self and my wife are enjoying the life 
here in Bermuda. I came here in 1940, 
working for the government, and when 
the job folded, I decided that there wasn't 
another place as delightful as Bermuda, 
and we bought a property, settling here 
for good. My daughter Beryl lives in 
Dobbs Ferry, N. Y. We visit each other 
every few months, and my other daugh¬ 
ter, Vivienne is living on our property. 
Her husband is very busy as an architect 
here. I keep quite busy with the upkeep 
of things, and with the nearly year-round 
favorable climate, can enjoy sailing, fish¬ 
ing, and even a bit of water skiing. The 
remarkable thing about Bermuda is that 
it is not crowded. There are lots of little 
islands, most of them uninhabited, with 
sandy beaches, where the whole day can 
be spent in quiet solitude. The inland 
waters are ideal for sailing; all this with 
the most up-to-date conveniences within 
close reach. If any classmates come to 
Bermuda, I would be very pleased to 
meet them. I can always be reached by 
phone.” 

The Larry Hart family left New York City 
for the wilds of the Rockies, and we offer 
you their letter: "Here we are in Colo¬ 
rado, two months today. We have moved 
to Boulder permanently, and of course 
we are delighted beyond words to be 
near Jo and Bill, about 25 miles away. 
Then too, I have a sister here in Boulder, 
so we are among family here in the 
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Rockies. We do hope you good folks are 
very happy in your new home, and that 
you are enjoying the ‘mostest of the 
bestest’ every day.” We know how won¬ 
derful it is to be near our families. 

With all of the good news which we re¬ 
ceive, there still exist those moments of 
sadness. We are indeed very much 
saddened at the passing of our classmate 
and dear friend, Hilding N. Carlson who 
died on November 23, 1971. “A retired 
dean of the Boston University School of 
Engineering, and one of New England’s 
foremost aviation pioneers, Hilding N. 
Carlson was born in Quincy and a resi¬ 
dent of the city until his retirement in 
1960. At M.l.T. he majored in electrical 
engineering. At the outbreak of World 
War I he was commissioned as a lieu¬ 
tenant in the Army Flying Corps and sub¬ 
sequently joined the Mass. National 
Guard from which he retired with the 
rank of major. After four years on the 
faculty at Wentworth Institute, and five 
years as an engineering consultant for 
firms in New England, Dean Carlson 
joined the Boston University College of 
Business Administration as a professor 
of science and mathematics. In 1928, he 
founded the school for technical aero¬ 
nautics training at what is now Logan 
Airport and 22 years later the school was 
absorbed by Boston University as the 
nucleus of the College of Industrial Engi¬ 
neering. Under his direction, until the 
school became a separate college at 
B.U. in 1950, more than 5,000 aircraft and 
engine specialists were graduated from 
the facility which was the oldest institu¬ 
tion of its kind in the nation. Dean Carl¬ 
son, who was also one of the founders of 
the 101st Observation Squadron of the 
Mass. National Guard, now the 102nd 
Fighter Intercepter Squadron, noted 
among his school graduates General 
Henry H. ‘Hap’ Arnold, who later was to 
head all American Air Force activities in 
World War II. A trustee of Fisher Junior 
College, Boston, and the recipient of an 
honorary doctor of science degree from 
B.U., Dean Carlson was a past president 
of the Boston Rotary Club, a member of 
the Salem Lutheran Church of Quincy, 
and a former member of the church coun¬ 
cil. He leaves his wife, Ethel (Swanson); 
two sons, two daughters, 13 grandchil¬ 
dren and three great-grandchildren." 
Ethel and Hildy have always been among 
our closest friends and have participated 
in all of the 1913 reunions and M.l.T. 
events. We shall miss Hildy, and we ex¬ 
tend to Ethel and the family our heartfelt 
sympathy. We as a class have contributed 
to the Hilding N. Carlson Memorial Fund 
of the Salem Lutheran Church in Quincy, 
Mass. 

We have also been informed that three 
other classmates have left this life for a 
more placid realm. Edgar H. Weil, 23811 
Chagrin Blvd., Cleveland, Ohio 44124, 
passed away on October 1, 1971. Samuel 
Knight, 925 E. Hampton St., Tucson, Ariz. 
85719, died on November 22, 1971. 
Henry C. Harrison, 94 Bayview Ave., Port 
Washington, N. Y. 11050, passed away 
on November 25, 1971. Cards of sym¬ 
pathy have been sent to the families of 
our departed classmates. If any of you 
have further information of these friends, 
please write us so that we may add to 


our monthly notice. We also must add 
our sympathy to the Cutler family, on the 
death of Mrs. Leslie B. Cutler, M.I.T.’28, 
November 18, 1971. She had a very busy 
and noteworthy career as a mother, a 
town official of Needham, Mass., a state 
representative and state senator. She 
will be greatly missed by her many close 
friends and associates, who have known 
her over the years, as we have. 

The new addresses are: Laurence C. 
Hart, 1850 Folsom, Apt. 308, Boulder, 
Colo., 80302. Elias W. Hartford, 1956 
Belding Rd., Palm Springs, Calif. 92262. 

So until the next issue, keep the letters 
and news coming in. Roz and Phil are 
anxious to hear from you.— George Philip 
Capen, Secretary and Treasurer, Rosa¬ 
lind R. Capen, Assistant Secretary, 
Granite Point Rd., Biddeford, Maine 
04005 
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In reporting last month that I’d been ap¬ 
pointed to serve as class secretary until 
our next reunion, I should have added 
that it was Leicester Hamilton who made 
it possible for me to take on that job. As 
an emeritus professor with an office 
(Room 4-254) in the Department of Chem¬ 
istry, Leicester gets my pencil copy for 
the class news beautifully typed to send 
to Technology Review. My thanks go also 
to the typist who does such good work. 

Henry Aldrich writes that his son, Rich¬ 
ard W., was on the staff of the Radiation 
Laboratory at the Institute, and a part- 
time graduate student, during World War 
II; and that Richard's son David is now 
an M.l.T. undergraduate. It’s probably 
not very common for three generations In 
a family to attend the Institute in suc¬ 
cession. ... In response to my plea for 
news, Alden Waitt wrote that he and 
Kathryn got back to San Antonio in Sep¬ 
tember after three months in the north, 
and added, “We had a cottage at Brew¬ 
ster for July and another on the other 
side of the Cape at Chatham for August. 
Coming and going we stopped off at 
Alexandria with our daughter, who spent 
the summer with us and drove both ways 
from San Antonio. Two granddaughters 
and a great-grandson spent most of July 
with us at Brewster. Had a lovely sum¬ 
mer. I painted non-stop for two months 
while the rest of the family went sight¬ 
seeing, clam-digging, and swimming.” 

On hearing that Harold Wilkins and his 
wife (the former Marian Andrews, M.l.T. 
’31) had made a real visit to Iceland last 
summer, I begged for a story. Harold 
kindly sent what follows, and credits it to 
Marian: "Why would anyone want to go to 
Iceland? That’s what everybody asked 
when we told them where we were going. 
We have always particularly enjoyed the 
northern countries and we were not dis¬ 
appointed in Iceland, a delightful place 
with only 200,000 intelligent, handsome 
inhabitants. The scenery is spectacular, 
with volcanic mountains, glaciers, tre¬ 
mendous waterfalls out in the wilderness 
with no beer cans or hot-dog stands; 
in fact, no signs of human habitation as 
far as the eye can see. There are green 
valleys with grazing sheep and there are 
valleys covered with red and yellow mud 


around hot springs shooting steam in all 
directions. The Icelanders make good use 
of this steam. The entire capital city of 
Reykjavik is heated by water pumped 
from springs ten miles outside the city. 
Swimming is a way of life in Iceland. The 
Atlantic Ocean is too cold, so all the 
towns have large outdoor pools filled 
with hot-spring water. We were told, and 
we believe it, that everybody swims all- 
year-round, even during snow storms. Of 
course lava is everywhere and it comes in 
assorted shapes and sizes. There are 
miles of flat fields of it covered with a 
gray moss which turns gold when it rains. 
There are huge fantastic formations 
creating wild desolate scenes. Some¬ 
times the silence is almost oppressive. 
Iceland is an ornothologist’s paradise. 
Thousands of water birds nest on the 
cliffs, around the lakes, and along the 
rivers. Salmon fishing also draws visitors 
from many countries. So much is unique 
in this little country. There are no trees 
but there is a reforestation program now, 
and they are experimenting with many 
species of evergreens. They completely 
skipped the railroad era—there are no 
trains and never have been. It is said that 
Icelanders jumped off their ponies’ backs 
into airplanes. A well-run air-transporta¬ 
tion system covers the island. At the 
moment there is no tipping but tourism Is 
coming and you can rest assured that 
that nice custom will soon be a thing of 
the past. I am sure that Women’s Lib 
would approve of the fact that the ladies 
do not take their husbands’ names when 
they marry. They have to make some con¬ 
cessions on that score when they travel 
in other countries! They have 100 per 
cent literacy and the large modern 
schools are turned into hotels during the 
summer. We stayed in several of them. 
High-school boys and girls sweep the 
streets and take care of the lawns and 
flower beds in the parks and have a good 
time doing it. Reykjavik is a clean, up-to- 
date, sophisticated city with theaters, mu¬ 
seums, an excellent college, an orchestra 
and even small-scale traffic jams. There 
are more Volkswagens per capita in Ice¬ 
land than in any other country. Last but 
not least, it is fun to have the sun shining 
until midnight and everybody out enjoy¬ 
ing it.” 

Leicester Hamilton, in a memo written 
last November, pointed out that a great 
many of us came to the Institute from the 
Boston area and from elsewhere in New 
England, but that our geographical dis¬ 
tribution is now far wider. From the 
Alumni Association list of October 15, 
1971, of 119 living members of the class, 
he has compiled the following account 
showing how many of us live in each 
state and foreign country: Massachusetts, 
32; California and New York, 11 each; 
Connecticut and Florida, 8 each; New 
Jersey, 5; Pennsylvania, 4; District of 
Columbia, Ohio, Rhode Island and Vir¬ 
ginia, 3 each; Hawaii, Illinois, Maine, Mis¬ 
souri, New Hampshire and Texas, 2 each; 
Colorado, Delaware, Georgia, Maryland, 
Minnesota, North Carolina, Oklahoma, 
Vermont and Washington, 1 each; Can¬ 
ada and Mexico, 2 each; and England, 
Germany and Hong Kong, 1 each. 

A brief notice of the death of Louis W. 
Currier was included in the news of our 
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class in the Technology Review for Octo¬ 
ber/November, 1970. In August, 1971, 
Mrs. Currier sent a reprint of a memorial 
to him which appeared in The American 
Mineralogist for March-April, 1971. After 
an account of Louis' distinguished career, 
the memorial concludes: "Louis Currier 
was a long-time Fellow of the Mineralogi- 
cal Society of America and the Geologi¬ 
cal Society of America, and also was a 
member of the American Association for 
the Advancement of Science, and many 
other professional societies. For 24 years 
he represented the U.S.G.S. on the Com¬ 
mittee on Natural Building Stones, Ameri¬ 
can Society for Testing and Materials, 
and he was its chairman from 1948 to 
1960. 

"Many of Lou Currier's emotional roots 
lay in New England, but he also was 
irrevocably wedded to dramatics. A par¬ 
ticipant, director, and one-time president 
of the Syracuse Drama League and Little 
Theatre, he later became active in the 
Washington Drama Guild and the Wash¬ 
ington Civic Theatre. But it was as chief 
impressario of the Geological Survey’s 
famous Pick and Hammer Shows that he 
made his greatest contributions to the 
enjoyment of others. 

"Lou was an extraordinarily kind man, 
with a sensitivity to others that he often 
tried unsuccessfully to conceal beneath a 
stern visage. His undeviating devotion to 
his family and friends was all but in¬ 
credible, and it left its mark on everyone 
who really knew him. His health was less 
than good for many years, yet he never 
allowed this to blight his efforts or his 
humor. He was a man of quiet purpose 
and courage, and one must conclude that 
his resilience somehow stemmed from 
his ability to kid his own way out of many 
depressing situations. Whether one best 
remembers Lou as a delightfully postur¬ 
ing thespian, a connoisseur of cigars and 
New England seafood, a skillful writer 
and a penetrating and humorous critic, a 
potent advocate in a geologic argument, 
or a sensitive and understanding friend, 
the image reveals a top-quality human 
being. Lou's creed was ‘to so live that no 
one would ever be the worse for having 
known him,’ and he made it stand up for 
the full term. Dr. Currier is survived by 
his wife, Evelyn Richardson Currier; a 
daughter, Mrs. Warren Preisser of An¬ 
napolis, Md; a son, Wade R. Currier of 
Pitman, N.J., two brothers, seven grand¬ 
children, and four great-grandchildren.” 
At the end of this memorial is a list of 28 
publications of which Louis was an 
author. 

New addresses: Mrs. Paul S. Howes, 
Box 306AA, Berkshire Ave., Southwick, 
Mass. 01077; Thomas W. Sheehan, 78th 
St., Harbor Way, Newburyport, Mass. 
01950; Robert C. Wiseman, Box 341, Bed¬ 
ford, N.Y. 10506— Charles H. Chatfield, 
Secretary, 177 Steele Rd., West Hartford, 
Conn. 06119 
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They’re off! The annual trek of our 
Northern snowbirds is on as they leave 
for the alleged sunshine of Florida. We 
don’t blame them, for the first snow¬ 
storm of the winter here last night (the 


night before Thanksgiving) has left 
everything covered with a cold wet 
slush. Whit Brown to Anna Maria, Fla.; 
Charlie Calder, St. Petersburg; Jack 
Dalton, Winter Park; Harvey Daniels, 
Delray Beach; Larry Landers, Hollywood; 
Boots Malone, Umatilla (that’s in Florida, 
too). ... On top of these Hank Marion 
has retired to imperial Terrace Apart¬ 
ments, 2525 N.W. 62 St. #109, Okla¬ 
homa City, Okla. 73112; Virginia and he 
will spend the winter, as usual, in Tucson. 
Frank Murphy to 65 Angelo Lane, St. 
Augustine Shores, Fla. 36084. I hope 
some of you fellows driving in the South 
will see some of our classmates down 
there. . . . Larry Bailey and his son, Bob 
41, sailed from Boston on November 20 
on the new "QE-2” for a Bermuda 
cruise. ... Sol Schneider wrote that he 
was enjoying a fine cruise on a fine 
ship. So just to keep up with all these 
trippers, Fran and I hope to sail on the 
Europe in February for a cruise in the 
Islands. To silence my perennial naggers, 
led by Bill Brackett, Alton Cook, Ben 
Neal and Jim Tobey, I announce that the 
class treasury is in good shape to per¬ 
mit my doing this. Ha! ha! 

Reporting our Boston Class luncheon 
in last month's column I neglected to 
give credit to Bill Brackett for his gift of 
a ball-point pen to each of us and 
Larry Bailey’s generous supply of “Life 
Savers.” Larry designed the machines 
that make the holes in these little can¬ 
dies. . . . There will be another class 
luncheon at the M.l.T. Faculty Club, 
Cambridge, on Friday, April 21. We hope 
some of the New York and Philadelphia 
boys will come up for this. 

Jerry Coldwell, as chairman of the 
Building Committee of Roosevelt Hos¬ 
pital in New York is busy with a multi¬ 
million dollar program of additions and 
extensions to that famous place. Good 
work, Jerry—keep it up! 

Well, this old age of ours takes its toll, 
so it came my turn to land in a Boston 
hospital the end of October. The thought¬ 
ful Pirate notified some of the fellows on 
our Boston and New York mailing lists 
and I wish you could see the deluge of 
cards and messages these wonderful 
guys sent me. In addition, there were 
several pleasant visits at the hospital and 
when I returned home (including a pleas¬ 
ant hour with Jack Dalton, now recov¬ 
ered from his recent troubles) and many 
phone calls. And long distance calls 
from Jerry Coldwell, New York; Wayne 
Bradley, Moosup, Conn.; Jack Dalton and 
Pop Wood, Peterboro, N.H.; John Dalton, 
Providence; Charlie Norton, Martha’s 
Vineyard; Ben Neal, Lockport, N.Y.; Hank 
Marion, Oklahoma City; Frank Murphy, 
St. Augustine, Fla.; Lucy and Harry 
Murphy, Hingham; Max Woythaler, Fram¬ 
ingham and Sam Berke, Lakeville, Conn. 
Then sons of the Class wrote me—Bob 
Bailey ’41, David Hamburg; John Lacy 
'42 and Bill Sheils. All this touched me 
deeply, really. It was so reassuring, com¬ 
forting and cheerful. I simply didn’t have 
the "steam” to acknowledge or answer 
each of you, but I certainly want you to 
know I sincerely appreciate your friendly 
interest and concern. You're a great 
bunch of friends. I’m proud of my class¬ 
mates. I’m very fond of my classmates. 


Many thanks, many blessings to you all. 
—Azel W. Mack, Class Secretary, 100 
Memorial Dr., Cambridge, Mass. 02142 
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Here we go again. And we surely appre¬ 
ciate all the fine responses we get on our 
requests for bits of news and philosophy. 
It won't be long now before we’ll be writ¬ 
ing about the timing of our 56th reunion, 
to be held in good old Chatham Bars Inn, 
Chatham, Cape Cod. Our attempts at 
stick-man art in personal birthday cards 
brought cheerful responses from Clint 
Carpenter, Larry Knowlton, Mac Mc¬ 
Carthy, Allen Pettee and Will Wylde. 

We can’t help but say we'll wager that 
not many classes have such good coed 
classmates as we. Our Elsa Mueser of 
Mountain Lakes, N.J., wrote late in No¬ 
vember, “We are off to Maine by air for 
Thanksgiving to visit daughter Sylvia and 
husband plus boys and girls in a house 
(of 80 tons) that has just been moved 
across the waters." In reference to ques¬ 
tionnaire items, she comments: “(1) used 
to mix up chemicals, now bake ten kinds 
of bread, plus four kinds of cookies to 
give away; (2) rake leaves; (3) happily 
watch children and grandchildren de¬ 
velop better than we ever did.” Then, 
how about this frosting on her cake: 
"Never could you have class officers as 
good, reliable and inventive as those in 
1916. I love all of you!" ... We regret 
that, due to illness, Howard Claussen has 
had to resign his many activities. He 
writes that his attorney son, who attended 
a reunion or two with him on the Cape, is 
register of probate, and lives with them 
at home in Cotuit. He was appointed reg¬ 
ister by Governor Sargent, “then re¬ 
elected on his own and is a politician 
par excellence—has so many speaking 
dates he will wear himself out.” . . . Rudi 
Gruber, a three-time visitor to Europe 
this year so far, says that “the outstand¬ 
ing visit was in June when my kinfolk 
celebrated my 80th birthday at Landau on 
Lake Constance. Almost 60 members 
showed up for a two-day celebration. As 
a member of the M.l.T. Corporation De¬ 
velopment Committee I get to Cambridge 
frequently and enjoy my contact with 
M.l.T. personnel and leading graduates. 
The recent M.l.T. ‘Evening at the Met’ in 
New York was a great success. This 
Christmas I shall celebrate in Germany 
with my one remaining brother. Here is 
wishi' g you good health and Auf Wieder- 
sehen!” 

Miriam and Merrick Monroe are enjoy¬ 
ing their relatively new status as 
Grandma and Grandpop as their son, 
now a doctor in California, and wife and 
13-month-old, flew back from Los An¬ 
geles to Maine in early October for a 
week's visit with them in the fall beauties 
of the Maine woods. Merrick compares 
the cost of such a trip with what his costs 
were way back at the turn of the cen¬ 
tury. He says: “When I was a kid, my 
father might give me 50 cents to be spent 
as follows—20 cents round-trip to Boston 
via trolley car, 25 cents for a seat in the 
bleachers to see the Red Sox play at 
Fenway Park, five cents for popcorn. 
Times is changed!" . . . Writes Dr. Paul 
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Duff: "Disability comes with age and we 
have to adjust. I am not as active in my 
practice as I have been. Roderick took us 
on a trip to Quebec, the White Mountains 
of New Hampshire and the Green Moun¬ 
tains of Vermont. We were in the midst 
of and closer to more autumn color than 
ever before. The change in seasons re¬ 
minds us that we are enjoying our small 
experience in the eternal rhythm!” 

The luncheons attended by ’16ers and 
'17ers who happen to be near New York 
on the first Thursdays (after the first 
Mondays) of the month continue to flour¬ 
ish at the Chemists' Club, 52 East 41st 
St. In October, Jo Barker, Herb Mendel- 
son and Rudy Gruber represented the 
class and Bob Bumap writes to explain 
his absence: “I would like to join the 
group at the Chemists’ Club on the sev¬ 
enth, but unfortunately, I have another 
appointment for that afternoon. Perhaps 
I can make it in November. As usual in 
recent years, news for the class notes is 
very scarce. Katherine and I stay reason¬ 
ably healthy. During the summer, I get 
my exercise by taking care of the lawn 
and the shrubbery and encouraging the 
roses and other flowers to grow in our 
back yard. We both manage to do a lot 
of reading; mine covers the waterfront, 
technical, financial, some fictional, and 
some just plain hobby interests. Alto¬ 
gether, life isn’t too bad even if not 
very interesting." 

For an illustration of "The best laid 
plans . .and “All’s well that ends well" 
perhaps you’ve noted the article about 
the new all-weather tennis court “blimp" 
provided for M.l.T. by Jap Carr and 
family. It appeared in the October/No¬ 
vember issue of the Review, page 93. 

A letter from Bill Drummey dated July 
8 and sent to Jim Evans comes to light 
a bit late but still in time for these notes: 
"I had more than a hunch and a bit of 
flu, when I told Bob O'Brien, I thought 
I should not go to the Cape for reunion. 

I am a week or so back from the Mass. 
General Hospital—loss of more than 50 
per cent of my blood, internally, from 
inside bleeding by a duodenal ulcer. All 
happily replaced. On a diet, of course, 
including no booze!—for an extended 
period—else curtains. I obey. Had two 
offers: (1) sitting on a damp cloud, bare 
tail, playing a harp (not quite up to 
biblical advertisements) or (2) third as¬ 
sistant Devil in charge of stuffed shirt 
department. While I was negotiating, of¬ 
fers were withdrawn. Well, I wanted to, 
but think these were sufficient reasons 
not to.” 

A post card from John Fairfield was 
forwarded to us from Jim thanking him 
for his resume of the reunion and "evi¬ 
dence that you also survive. Keep it that 
way. Went to Blue Mountain Lake and 
the Adirondack Museum, one of Walt 
Binger's interests where his name is on a 
brass plaque. It is an excellent museum. 
Our garden and the countryside in gen¬ 
eral is gorgeous so we enjoy the sights." 

. . . Ed Graustein writes of the travails of 
one of us who is still working, "Since our 
Reunion at Chatham Bars I have been 
disconcerted and delayed by a dust storm 
in my office which developed when the 
open fireplace and connecting brick 
chimney were removed in a general re¬ 


construction program of the entire build¬ 
ing. The owners are all Tech men, I be¬ 
lieve, and specialize in structural engi¬ 
neering of all varieties. The fireplace 
happens to be in the rear of my office- 
space and unbelievable amounts of dust 
came down with the chimney. Everyone 
suffered for months. Now all is well again 
and in my spare time I found out how to 
use my new aluminum shafted woods. 
Next year I am sure I can use the irons 
as well. My book now concerns Asia, 
the wet monsoon of India, the Japan 
current and the hurricanes of the Indian 
Ocean which have two separate seasons 
north of the equator and the typhoon of 
the north tropic of the Pacific itself. 
When this is done I will start assem¬ 
bling the whole study (God willing).” 

From Charlottesville, Va., a good letter 
from George Maverick attests to happy 
goings-on: "Such an uneventful, healthy 
and beautiful summer at Shepherds Hill 
Farm that I can't come up with anything 
bad enough to qualify as news. In June 
I flew to San Antonio for 'A Maverick 
Fiesta’ a get-together of about 150 of 
my mother’s and father's descendents. 
It was a wonderful group and party. It 
sort of reassured me of our country’s 
vitality and health—despite the news 
media! Next week there’ll be a very 
formal church wedding of a grandson. 
A far cry from mine in 1917—that has 
improved over the years. As the first 
coupling among the seven grandsons 
(legal and non-trial), we are really 
thrilled. Lots of coming and going at the 
farm keeps us from yearning too much 
for Mexico or Greece. But snow may 
drive us away. Is it good that the fires 
burn low?”’ 

A letter to Jim Evans from Arvin Page 
has been forwarded to explain his miss¬ 
ing our 55th: “Many thanks for the sou¬ 
venir flag and ballpoint you sent us, one 
is useful, the other isn’t. It does hurt my 
conscience to use the pen as I feel I 
did nothing to deserve it. And besides, 
it reminds me of the clambake I missed 
by non-attendance. I could not figure 
out how to make the trip to Chatham 
as you suggested.” . . . Clippings have 
been sent to us from the Alumni Office 
relative to Van Bush’s activities. An ar¬ 
ticle from the New York Times of August 
1, “The Electronic Computer’s Inventors,” 
states “In 1930 the first general purpose 
computer was built at M.l.T. under his 
direction” and gives a brief summary of 
its functions in another paragraph. 
Another is a most interesting interview 
with Van by the Director of the National 
Science Foundation, William D. McElroy 
and we infer that it was published in a 
recent issue of their magazine, Mosaic. 
Several notes in connection with the 
Alumni Fund drive were forwarded from 
Cambridge. Ralph Mills notes of his con¬ 
tinuing interest in "astronomy and tele¬ 
scope making, traveling in the south¬ 
west desert and Indian country.” . . . 
Ken Sully writes: “After our 55th Class 
Reunion at Chatham Bars we visited 
friends and relatives in New York, To¬ 
ronto, London, Winnipeg, Brandon and 
Vancouver returning home July 1. We 
were happy to have recently had a visit 
by Charles H. Lawrance, ’42, son of our 
own classmate Charley Lawrance whom 


we were glad to see at the Reunion in 
June." . . . Willard Brown noted with 
satisfaction that the coed who had done 
most of the work of the M.l.T. Club of 
Southern California is now president of 
the club. 

Again, we quite enjoy all the bits of mail 
that come from all over the country. So 
write us often even if only a little—any¬ 
thing that comes to mind and keep your 
willing-to-work secretaries busy.— Harold 
F. Dodge, Secretary, 96 Briarcliff Rd., 
Mountain Lakes, N.J. 07046; Leonard 
Stone, Assistant Secretary, 34-16 85th St. 
Jackson Heights, N.Y. 11372 
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News of classmates is scarcer this month 
than it ever has been. By the time you 
read this you will have had a letter from 
Al Lunn regarding our 55th reunion and 
urging you to come. Al, Tubby Strout, 
Brick Dunham and your secretary sat in 
on a planning meeting in November— 
things are under control. Besides Al's 
letter, a "Reunion News” will reach you 
in February so you will be well informed. 
It will list the names of those who have 
indicated their intention to come, so if 
you have not returned your card do it 
now. 

We were able at a recent Council Meet¬ 
ing to get a preview of plans for the 
campus Homecoming, June 4 and 5. The 
big thing on Sunday is the "Pops” at 
Symphony Hall. It will again be a sell-out 
M.l.T. night. For Monday really unusual 
events are lined up on campus. So make 
your plans to include Cambridge and 
then on to the Cape. 

Penn Brooks didn’t make that October 
trip to France but he was getting away 
to Davos, Switzerland with son Bob and 
family for skiing over the holidays, even 
if Penn doesn’t ski. . . . Happily, Al 
Moody has recovered nicely from brain 
surgery last July. He had gone to Kansas 
City on a six-month job to add to a re¬ 
finery of the American Oil Co. Stricken 
there he was able to get home to Denver 
for diagnosis and surgery. Now he is 
performing his regular activities. . . . 
Some have thought that Bob Erb was the 
Class Baby. Others thought it was Dick 
Loengard. According to the record Bob 
is the winner: March 17, 1897 versus 
Dick on January 2, 1897. Congratula¬ 
tions to the two youngsters as they 
reach the three-quarter-century mark 
which makes all of us old timers. 

If you want a tongue-twister just think of 
Dave Waite at Quonochontaug, R.l. The 
Waites celebrated their 50th wedding 
anniversary by a Caribbean cruise. . . . 
Frank Peacock years ago was chief engi¬ 
neer of the Woodward Governor Co., 
Rockford, III. Last June they asked him to 
help out, as a consultant. He is working 
three days a week which is all he wants. 
Frank should have been at Northfield and 
check on the Woodward governors at the 
pumped storage plant. 

Regretfully the death of Lucius T. Hill 
is recorded. He was a life-long resident 
of Brookline, Mass., where he had been 
active in civic affairs. He attended An¬ 
dover Academy and in World War I com¬ 
manded a trench mortar battalion in 
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France. Active in the investment busi¬ 
ness he had been treasurer of Eastern 
Utilities Associates and president and 
subsequent chairman of the Fall River 
Electric Light Co. He had been a trustee 
of Peter Bent Brigham Hospital, a direc¬ 
tor of the Boston Lying-in Hospital, the 
Suffolk Franklin Savings Bank and Mt. 
Auburn Cemetery. He was a member of 
The Country Club, past president of the 
Grand National Curling Club and past 
commodore of the Beverly Yacht Club, 
Marion, Mass. Loosh was a man of 
warmth and graciousness, a man of high 
intellect, high standards and capabilities. 
His entertaining and revealing treasurer's 
reports over the span of years he served 
as class treasurer bespoke his rare sense 
of humor. We are better for having known 
him. The memorial service was attended 
by Susan Lunn, Tubby Strout, Marion and 
Les Ford, Doris and Bill Hunter, Jeanette 
and Stan Dunning.— Stanley C. Dunning, 
Secretary, 6 Jason St., Arlington, Mass. 
02174; Richard 0. Loengard, Assistant 
Secretary, 21 East 87th St., New York, 
N.Y. 10028 
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From time to time, I become involved in 
programs at M.l.T. which give me an 
insight into the broad scope of its ac¬ 
tivities. On November 16, 1971, I was a 
participant in the "1971 New England 
Executive’s Conference" sponsored by 
the M.l.T. associates. This all-day meeting 
included five working seminars to study 
the future demands on New England 
to meet the problems for the balance of 
this century, particularly, those Industries 
oriented to defense markets and space 
programs. About 200 senior executives, 
engineers and scientists from this area 
attended this conference. The panelists 
included many of the important leaders 
from industry and from the M.l.T. com¬ 
munity. It was a most interesting and 
exciting conference. I wish it were pos¬ 
sible for each of you to become involved 
in one or more of these directions in 
which M.l.T. is actively helping to meet 
the challenges of the larger community, 
for its peaceful growth. 

Now, as to news notes from the class¬ 
mates, thanks to Len Levine, we have 
this note from Nat Krass. "I am sorry 
to tell you that my wife Betty passed 
away this fall and I am alone but will 
continue to live at the same apartment. 
I would be very happy to have you and 
Gladys come down and spend a few 
days with me. I am sure we would all 
have a good time. My eyes continue to 
get worse. I have great difficulty in read¬ 
ing but the doctors tell me I will always 
have some vision. This is a hopeful note 
but it takes some adjusting. 

"My daughter Stephanie is living in 
Pittsburgh where she is married to a 
city planner and has two children—a 
boy three years old and a girl of one 
year. My son Jonathan is a stockbroker 
in Palo Alto, Calif. I went to an M.l.T. 
luncheon and heard Howard Samuels 
speak. It was a great talk. I sat next to 
Tom Bresnahan and we had a nice 
visit. Best regards.” Our sympathy goes 
out to him for the loss of his wife, Betty. 

In addition, Len Levine sends a re¬ 


view of Nat's career; "For years, I have 
unsuccessfully tried to have Nat Krass 
write about one of the high spots of 
his career, i.e., how he used a sound 
engineering technique to expand a small, 
moderately successful business into a 
large, extremely profitable one. I am 
therefore taking the liberty of submitting 
this unusual and interesting story. After 
trying engineering for a few years Nat 
decided it was not for him. He then joined 
a small company in New York City mak¬ 
ing men’s conventional clothing in many 
styles and colors. Every six months, 
styles, colors and fabrics had to be 
changed. Nat soon noted how difficult 
it was to eliminate leftovers and mark- 
downs and to meet the competition of 
hundreds of other manufacturers making 
the identical items. Profits were relatively 
small. Using his uncanny instinct, Nat 
conceived the idea of specializing in the 
production of a fine blue serge suit 
(popular at that time), moderately priced, 
carry-in stock 12 months a year, for 
immediate delivery in the latest models 
for men of all sizes. This new idea 
simplified production problems, improved 
deliveries, eliminated mark-downs and al¬ 
lowed better mark-up. Retail stores 
showed great interest and hundreds of 
new fine accounts were opened from 
coast to coast. Later, suits in gray and 
brown were introduced with similar suc¬ 
cess. The company became very success¬ 
ful and Nat was taken in as a partner. 
As a result, he was able to retire very 
comfortably at 50 when most of us were 
still trying to make it. Moral: A good 
M.l.T. training and education can be of 
great help in any industry. P.S.—I am 
quite familiar with above as I was con¬ 
nected with Nat’s company for ten years 
as salesman and sales manager.” 

Dick Holmgren, ’19, sent this note along 
with news of the death of Carl S. Helrich. 
“He and I graduated in 1920 because of 
the war. I stayed with my class of 1919 
and I believe Sam stayed with Class of 
1918. It was quite a blow to all of us 
to hear of Sam’s death. We had been 
trying to get together for seven years 
and had decided on 1972. Now that is 
impossible." The clipping stated that Mr. 
Helrich, born in Everett, Mass., graduated 
from M.l.T. with a degree in civil en¬ 
gineering and came to Oak Ridge, Tenn. 
in 1943. He became one of the city’s 
most prominent civil engineers and con¬ 
struction officials, responsible for the 
building of many schools, homes, and 
plants in the area. His career in Oak 
Ridge began as project manager for the 
John A. Johnson and Sons, construction 
company, and then when the company 
left in 1952 he formed his own con¬ 
struction company. Mr. Helrich loved to 
keep fit by regular walks and hiking. 
He is survived by his wife Anna, a daugh¬ 
ter, a son and a grandson. 

Thanks to Len Levine, here is a note 
from Herbert Goldsmith, Tucson, Ariz. (I 
suggest that he contact Ed Rossman, 
7860 E. Hampton, Tucson) "Dear Len: 
Answering your letter requesting the high 
spots of my career since I left M.l.T., 
there have been too many to relate in 
200 words, but I’ll try to tell some. 
When World War I came around, 
I let my patriotism overcome my better 


judgment and dropped out of Tech (In¬ 
stead of staying put and getting my de¬ 
gree in mining and metallurgy) and en¬ 
listed in the army spending 18 months 
overseas until the end of the war. When 
I returned, I figured it was too late to 
get back into harness at Tech so I 
entered the firm of Goldsmith Brothers 
S and R Co. of Chicago (a 100-year-old 
firm) specializing in the smelting and 
refining of precious metals and lead and 
the production of silver nitrate. I re¬ 
mained with this firm for 40 years until 
we became a division of National Lead 
Co. when I retired and moved to Tucson, 
Ariz., where I have been living ever 
since.” 

Two other inquiries from Len Levine to 
classmates came back with news of their 
deaths. We send our sympathies to the 
families. Norma (Mrs. Samuel) Rubin 
wrote telling of the death of her husband: 
"I am replying to your letter as Sam 
died a month ago. I am his second wife. 
We met only six years ago—he a widower 
and I a widow. I would love to tell you 
about his brilliant career, but only know 
the high spots. He had a career in the 
U.S. Army from 1918-1945, retiring as 
a full colonel. He then joined the faculty 
of U.S.C. and headed his department 
in transportation. He had many honors 
in California, one, I recall, when the 
Governor appointed him to the library 
commission, and another, when Sam and 
the president of U.S.C. had a TV program 
every Sunday evening. He was an ad¬ 
visor to railroads and so it went. He 
retired from U.S.C. due to severe illness 
of his wife and was writing a book on 
transportation economics. I have the 
manuscript as he became too ill to see 
the publishers. I also have his library 
here in Brooklyn. I would love to give 
his books to M.l.T. but it is too difficult 
to transport them. I have always been 
proud of Sam and seeing him decline 
was a real agony. At least he is now 
at peace.” 

From Mrs. Albert F. Sawyer: "Your letter 
to Albert came a couple of months ago. 

I am sorry to report that Albert passed 
away September 2. It was quite sudden— 
though he had emphysema he seemed 
to be getting along remarkably well, but 
his heart gave out. The M.l.T. class of 
1918 has been notified. He was always so 
interested in all his classmates and had 
plans to attend the reunion. I remember 
well the 50th, and he enjoyed it so 
much.” .... We also received news 
that Ralph Crosby of Westfield, Mass., 
passed away July 31, 1971. 

On a more cheerful note, we have a 
note from Ted Braaten indicating that 
he will leave this area in 1972 for a 
three-month trip to Japan, Korea, For¬ 
mosa and Hong Kong. . . . Our eagle- 
eyed Len Levine noted in the New York 
Times on November 26, that the Agency 
for International Development has given 
M.l.T. a grant of $900,000 for a five- 
year “Interdisciplinary" program that will 
start building an understanding of what 
kinds of technology can usefully be im¬ 
ported by developing countries. And, per¬ 
haps more importantly, how it is to be 
done. ... A card from Granny Smith 
covers a year of much travel, including 
New England, Canada, Portugal, Holland 
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and Denmark. He notes that B. Alden 
Thresher will be his guest in late Jan¬ 
uary. 

New addresses: Charles E. Dimock, 27 
Jackson St. Ext. 3rd FI, Methuen, Mass. 
01844; Sidney B. Blaisdell, Apt. 401 
Royal Bonnet Ct. Shell Pt. Village, Ft. 
Myers, Fla. 33901; Giles D. Hulseman, 
C-102 Lake Latawana, Lees Summit, Mo. 
64063. 

Since writing these notes we learn with 
sadness of the death of John Markham. 
He was with us at our mini-reunion in 
October and we enjoyed this contact 
with him. The New York Times reports: 
“John R. Markham, professor emeritus 
of aeronautical engineering at M.I.T., a 
leading authority on wind tunnels, died 
December 12, 1971. Professor Markham, 
who was injured in a fall last month, was 
76 years old and lived in Belmont. He 
enrolled at M.l.T. in 1914 but left in 
1917 to serve as a captain with the 
American Expeditionary Force. He later 
directed the construction of M.I.T.’s 
Wright Brothers Wind Tunnel and during 
World War II supervised testing at that 
tunnel of virtually all U.S. warplanes. He 
also directed the design of M.I.T.'s Naval 
Supersonic Laboratory with its Mach 3 
wind tunnel and a wind tunnel for Boeing 
that was used in developing early jet 
liners. He was named an assistant pro¬ 
fessor in 1930, an associate professor in 
1940 and a full professor in 1947. Sur¬ 
viving are his widow, the former Gene¬ 
vieve Triquera, and two sisters.” 

Your Secretary has been receiving much 
news from John Abrams concerning his 
battle to preserve a reasonable pollution- 
free atmosphere in the high Sierra in 
California. Much luck to him in this 
fight.— Max Seltzer, Secretary, 60 Long- 
wood Ave., Brookline, Mass. 02146; 
Leonard Levine, Assistant Secretary, 519 
Washington St., Brookline, Mass., 02146 
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Richard Holmgren from San Marcos, 
Calif., writes “We are now comfortably 
settled in our new model home in a 
beautiful park with all conveniences In¬ 
cluding a beautiful recreation room, 
sauna bath, jacuzzia bath and heated 
pool. We still have our Airstream travel 
trailer and just returned from a six-week 
trip on Vancouver Island, B.C.—Great 
country.” . . . Dan Hall had a cataract 
removed from his right eye in Septem¬ 
ber, so we had a note from his wife. 

The New England newsclip had an item 
on September 18, 1971 announcing the 
death of Samuel A. Brunelle, 75, vice 
principal of Holyoke High School until 
1964, on September 15 following a short 
illness. . . . Leon H. A. Weaver passed 
away in Cape May, N.J., August 1, 1971. 

. . . Charles E. Little passed away on 
June 4, 1971 in Melrose, Mass. 

A note from Lloyd R. Sorenson states he 
and Winnie spent the summer golfing, 
fishing and farming at their summer home 
in Yorktown, Va. This was after a four- 
month assignment in Cartagena, Colom¬ 
bia, S.A. as a volunteer executive in a 
shipbuilding company for I.E.S.C. . . . 
Among the M.l.T. President's Inaugura¬ 
tion List of Registrants were Ben Bristol, 


Larry Riegel and Paul Sheeline. . . . The 
class of 1919 contributed $14,400 to the 
1970-71 Alumni Fund with 92 contribu¬ 
tors. . . . Paul Sheeline and Ben Bristol 
attended a social gathering at the Endi- 
cott House in Dedham with the class of 
1918 on October 17 and are planning on 
a similar party each year for the classes 
of 1917, 1918, and 1919. President and 
Mrs. Jerome Wiesner were guests at 
this meeting. 

A note from Grace and Ren Smith 
tells about attending the wedding of the 
daughter of Al Kruse, '20, in Wilmington, 
Del. and about Al and Bud Fisher, '18, 
leaning on canes for support. . . . Nellie 
Bond writes from Washington, D.C. that 
he spent Thanksgiving with his son in 
Schenectady, N.Y. and witnessed the fall 
of two feet of snow on Thursday and 
Friday. He will spend Christmas there. 
Some address changes of our class¬ 
mates follow: Alan G. Richards, 1710 
Elevado Ave., Arcadia, Calif., Morris P. 
Berk, 70 Park St., Brookline, Mass.— 
E. R. Smoley, Secretary, 50 East Road, 
Delray Beach, Fla. 33444 
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The annual trek to the sunny south has 
been taking place as usual. Barbara and 
Bill Dewey are cozily ensconced in the 
Capri Apartments, 325 Capri Blvd., Trea¬ 
sure Island, Fla. . . . Ruth and Bob 
Bradley are at Delray Beach along with 
Kay and Pete Lavedan. . . . Beth and 
Ed Ryer have gone back to their favorite 
Naples, Fla. . . . Billie and Dick Gee are 
in Davie, Fla., at 6505 W. 49 St. . . . Andy 
Johnson is in Sarasota and so is Herman 
Marrow who busies himself working for 
the Sarasota Memorial Hospital and goes 
golfing and fishing in his spare time. . . . 
Scotty Wells is in Clearwater and plays 
golf at a three-par course which he de¬ 
scribes as "a Florida invention for older 
people.” . . . Margaret and Skeetz Brown 
are back at their attractive ranch home in 
Scottsdale, Ariz. . . . California-bound are 
Bill Nelson who hangs out at 360 Golden 
Oak Dr., Portola Valley and your secre¬ 
tary and his Amy who spent Christmas 
and New Year’s in Belvedere, near their 
daughter’s family. . . . Captain Russell 
Hitchcock has moved from Sheepscot to 
Farmington Falls, Maine. 

Ed Howard of Lexington, III., writes that 
he has been in poor health all year but is 
now able to be up and about. We all 
wish you a full recovery, Ed. .. . Florence 
and Lee Thomas are back in Wynnewood, 
Pa., from a trip to England, France, Ger¬ 
many, Holland and Spain. Always on the 
go, that very nice couple, indeed. ... A 
card from Elvira and “Toots” Kinghorn 
gives the word that they remain in com¬ 
fortable retirement at their home in 200 
Glenwood Circle, Monterey, Calif. . . . Use 
and Chuck Reed enjoyed a Thanksgiving 
visit with their son Edwin, ’45, in Houston, 
Texas. They have three Texas grandchil¬ 
dren, two girls, both in college, and a boy 
in high school. Chuck is entitled to be 
justly proud of the million dollar Charles 
H. Reed laboratory which was recently 
dedicated. 

The years 1920-1972—it appears appro¬ 
priate to issue each and every one of 


you who read these few notes heartfelt 
congratulations at having survived this 
era of two world wars and the deepest of 
depressions, not to mention the mental 
and moral depression of the late years. 
Having observed at first hand a sizable 
cross-section of the Class at our 50th, I 
am able to predict that we shall continue 
to face whatever is in store for us with 
undiminished cheerfulness and courage, 
regretful only that we may not find it 
possible to participate more fully in the 
exciting turn-of-the century advances of 
science, medicine, astronomy and ecol¬ 
ogy. I wish you all a year of good health 
and good spirits. And, please, make it 
your good resolve to keep in touch with 
your hardy perennial secretary.— Harold 
Bugbee, 21 Everell Rd., Winchester, 
Mass. 01890 
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A small item in the October/November 
1971 class notes told about color photos 
taken by Laurence Buckner at reunion. 
Plans are afoot to mount these beautiful, 
clear pictures of about 60 couples on a 
back board to be reproduced as an 11- 
by-14-inch print. Cost: about $4 per print 
for 25 orders and only $2.65 if 50 orders 
are received. Bob Miller invites others 
not photographed “to have a close-up 
head and shoulders horizontal 35 mm 
color slide made with a plain back¬ 
ground" and mailed to him. . . . Munroe 
Hawes also took three color photos of the 
class in sections on the Sloan Building 
steps. Some classmates were not in the 
pictures but the enlarged prints are su¬ 
perb. Cost: about the same as the Buck¬ 
ner pictures. Write Robert F. Miller, 3386 
Chiswick Ct., Silver Spring, Md. 20906 to 
order either or both of above. 

A much appreciated letter from Garvin 
Bawden, Duxbury, Mass., related that 
John W. Barriger, C.E.O. of the Boston 
and Maine Railroad was the guest of 
honor and featured speaker at a meeting 
of the Newcomen Society last May in 
Boston. Mich Bawden said that John gave 
a wonderful, knowledgeable talk on rail¬ 
roads entitled "What Next?” John and 
Elizabeth Barriger attended our 50th Re¬ 
union but John disappeared that first 
Sunday in June to go to the scene of a 
freight wreck on the B. and M. We have 
yet to learn whether he wore his red 
blazer to the scene. 

Cac Clarke reported that he and Max¬ 
ine stayed overnight with Ruth and 
Irving Jakobson late in July. Their stay 
included a day of sailing on Long Island 
Sound and dinner at the yacht club to 
which Irving and Ray Cooper and Jane 
and Dayton Brown were invited. All three 
men wore their red blazers. . . . The 
Irving Jakobsons, Ray Coopers and 
your secretary attended the gala M.l.T. 
Evening at the Metropolitan Museum of 
Art in New York on November 4, at which 
President Wiesner gave the main ad¬ 
dress. He discussed the relevance and 
future of the arts at M.l.T. A tour of the 
exhibitions and much sociability made 
this a very memorable evening. . . . Last 
June's class notes, reported on Alan L. 
Morse’s 50 years flying experiences 
starting with a “Rubber Monster” and 
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correspondence was invited which 
brought forth a reply from Frederic J. 
Grant, P.O. Box 606, Ojai, Calif. 93023. 
Fred said in part, "I hold spherical 
balloon pilot license number 95, issued 
in 1917. I was one of the first two cadets 
to enter the U.S. Balloon School at Fort 
Omaha, Neb., was commissioned as first 
lieutenant; went to France and was or¬ 
dered to the front on the Toul Sector on 
February 26, 1918.” His was “the first 
unit of the American Air Service in ac¬ 
tion against an enemy on foreign soil; 
ordered to Chateau Thierry in June and 
participated in the Aisne Marne drive.” 
Later he was ordered to the Balloon 
School at Souge and appointed direc¬ 
tor of instruction with the rank of Captain, 
Air Service; he returned from France in 
1919. Thanks for a most interesting let¬ 
ter, Fred. 

Albert E. Fowler, Jr., of Somerville, N.J., 
was the author of a short story in the 
spring 1970 issue of The New England 
Galaxy, published by Old Sturbridge Vil¬ 
lage. Titled “The British Are Coming,” 
this stirring account of an episode in the 
Revolution described the panic in New- 
buryport right after the battle of Lexing¬ 
ton and Concord. Shortly, confidence re¬ 
turned when a rousing sermon in the 
Presbyterian Church the following Sun¬ 
day ended with 30 volunteer enlistments 
and standing cheers from the entire 
congregation. Al and Helen Fowler had 
lunch with the Haywards in Ridgewood 
on a mid-November day and your Secre¬ 
tary learned that the Fowlers and their 
son Richard (M.l.T. ’49) will probably 
move to Denver, Colo., next summer 
when Johns Manville moves its research 
headquarters. Al is hoping to get a radio 
spot in Denver similar to one he had 
years ago when, as the “Yankee Philoso¬ 
pher,” he had a 15-minute weekly spot 
on which he read poetry and told Yankee 
tales. 

A note from Alex Tuthill, Grand Rapids 
Mich., told of Howard Tuthill's bout with 
surgery in the summer of 1969. He made 
a good recovery, still works part-time, 
but did not feel up to coming to the 50th 
last June. The Tuthills spent the summer 
at their cottage on Lake Michigan, just 
south of Grand Haven. Their daughter, 
Diane was married in late June to James 
M. Zarafonetis of Peoria, III. . . . George 
Chutter and our class President Irving 
Jakobson reported our class was well 
represented at President Wiesner’s in¬ 
auguration last October 7. Oliver Bardes, 
Edouard Dube, Mel Jenney, Leila and 
Sam Lunden, Bob Miller, Bill Sherry and 
Ted Steffian attended various sessions 
that day. The Lundens flew back to Los 
Angeles following the inauguration. The 
night before, Helen and Bob Miller were 
hosts at a pot-luck supper at their cot¬ 
tage on Cape Cod. Present were the 
Percival Crockers, the George Chutters, 
the Al Lloyds, the Sam Lundens, the Don 
McGuires and the Whitney Wetherells. 
Reports George Chutter “a delightful 
evening.” 

A Small Business Administration news 
release states that Colonel Asher Z. 
Cohen of Baltimore, Md„ was designated 
as delegate to the 1971 National Con¬ 
ference of the Service Corps of Retired 
Executives (S.C.O.R.E.) held in Seattle, 


Wash., October 13-15. Asher, along with 
thousands of retired businessmen in 
S.C.O.R.E. chapters across the country, 
regularly gives of his time and business 
experience to the cause of counseling 
small businessmen. . . . Last month a 
brief mention was made of Saul Silver- 
steins's safari number-32 take-off on 
September 6, to visit South America. 
This was to be a 45-day combined busi¬ 
ness and pleasure trip. He has sent a 
very interesting account of his trip 
commenting on the various countries, 
living conditions, etc. Saul now has two 
new directorships on the boards of Rolls 
Print, Calcutta, India and Niffon Mektron, 
Tokyo, Japan. Safari number-33 to Cy¬ 
prus, Turkey, Israel, India, Japan, Korea 
and Hong Kong began on November 5, 
1971. . . . The Tuscaloosa, Ala., news 
reported that James R. Cudworth 
harbored the most memories at the 
Golden Anniversary on May 26, 1971 of 
the Tuscaloosa Metallurgy Research Lab¬ 
oratory, U.S. Bureau of Mines. Jim re¬ 
tired as Dean of the College of Engineer¬ 
ing, University of Alabama, in 1968. The 
article added that the mineral industries, 
particularly coal, have been a “passion¬ 
ate concern of his over the past 48 years. 
Few persons have contributed more to 
professional interest, research and de¬ 
velopment in this field than Cudworth.” 
He and his wife attended our reunion 
last June. 

Maxine and Cac Clarke reported a trip 
in October to spend several days with 
Maida and Ed Dub6 at their home in 
Reading, Mass. The quartet drove to var¬ 
ious areas to enjoy the fall foliage in 
New England. They visited Strawberry 
Banke” in Portsmouth, N.H., and saw 
many of the reconstructed homes and 
buildings on the old harbor site of "Pud¬ 
dle Dock.” Ed still maintains his con¬ 
sulting engineering office in Boston but 
on a less demanding schedule. He leads 
the housing and development commis¬ 
sion in Reading. Three of the four Dube 
children and their families live within 
walking distance of Ed and Maida. On 
the way back to Brielle, the Clarkes 
stayed overnight with Helen St. Laurent 
in Manchester, Conn. Maxine is con¬ 
tinuing to have more one-man shows and 
her pictures were on display in four 
towns during Art Week. ... A letter from 
Reverend Dr. Williston Wirt of Clare¬ 
mont, Calif., told of his phoning your 
secretary’s sister in a neighboring Cali¬ 
fornia town after reunion. Interestingly 
enough this sister remembered Will's 
father who was an associate minister in 
Campello, Mass., when Will was in gram¬ 
mar school. Another bit of news in Will’s 
letter was that George Chutter and he 
lived in the same dormitory at Kimball 
Union Academy. 

Sadly we report a number of deaths in 
the class and extend our deep sym¬ 
pathy to their families: Roy B. Chase, 
November 13, 1971; William R. Ferguson, 
November 3, 1971; Leroy M. Hersum, 
November 26, 1971; C. Harry R. Johnson, 
November 22, 1971; Ivan C. Lawrence, 
August 18, 1971; Thomas W. Proctor, 
November 6, 1971. We are glad that 
both Roy Hersum and Harry Johnson and 
their wives made it to our 50th. Thanks 
go to Dug Jackson and Ed Dube for 


supplying information. 

Because of the unexpectedly large 
turnout at our 50th Reunion, a treasury 
surplus of about 10 per cent of reunion 
funds resulted. Most attendees chose to 
have this given to the Alumni Fund in 
memory of Raymond A. St. Laurent. This 
has been done and Helen St. Laurent 
asked your secretary to extend her 
thanks to the class members. She is also 
most grateful for all the letters. . . . Ger¬ 
trude Junod also wrote "please convey 
to the 1921 Class my many thanks for 
their sympathy and thoughts of us.”— 
Sumner Hayward, Secretary, 224 Rich¬ 
ards Rd., Ridgewood, N.J. 07450 

22 

Your secretary is always confused with 
details at the end of each calendar year 
and 1971 is no exception. We found in 
our Class of ’22 files many items of our 
45th Reunion including a long list of 
reservations at the Wianno Club on the 
Cape with programs for fun and frolic, 
the prize winners in active sports, plus 
the most grandchildren, and the exciting 
events at the Institute Alumni Day on 
Monday, June 12. At M.l.T. we heard that 
“the University is man’s invention” and 
how the development of science and en¬ 
gineering affects our lives. It was prob¬ 
ably Dr. Jerome B. Wiesner who said 
"getting an education at M.l.T. is like 
drinking from a fire hose.” We were also 
asked if the textbook is the best way to 
get information to the student. Provost 
Wiesner felt that working for the govern¬ 
ment was “like steering a car with a 
rubber hose." . . . What we are leading 
up to is our 50th Reunion next June. 
Are you ready? Regarding the Alumni 
Fund Class Gift, a note from Dale Spoor, 
Class Agent, is very encouraging. He 
says that nearly two-thirds of the checks 
received to date were for double the 
usual contributions—so it appears that 
1922 has accepted his challenge, and is 
well on the way for a new high gift to 
announce at the time of our reunion 
next June. In case you have not already 
contributed, or merely sent in the same 
amount, you may wish to join this parade 
of your classmates who are supporting 
M.l.T. so handsomely. In any event plan 
on being present for our 50th Reunion 
next June. 

The Christmas Edition of Spoor's 
Travels have thrilled us with hopes for a 
similar experience after retirement. They 
enjoyed the round-the-world cruise on 
the S.S. Rotterdam covering South 
America, South Africa, India and Japan 
with many intermediate stops during 
this three-month trip. They have been 
at M.l.T. for several outstanding events, 
have driven to the West Coast with 
many side trips and spent October in 
Spain. Thank you Dale, for telling us 
about it. . . . The 1971 Christmas card 
from Carlys and Frank Kurtz indicates 
geographically their trip through the 
Mediterranean and Black Seas, to Rome, 
Munich and Berlin before sailing to New 
York and Florida on the Hanseatic. . . . 
John Vaupel of Boothbay Harbor, Maine, 
has written of his good summer, good 
weather, good sailing, good canoeing 
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and good parties while in the "boon- 
docks." The Vaupels headed south in 
November to drive around Virginia in¬ 
cluding Williamsburg, but are very happy 
to be back in Maine. John had visitors 
from Manchester-By-The Sea—Louise and 
Ted Elliott, but he is happier in the 
Muskie area. John has been elected to 
the board of trustees of the region school 
as they plan new buildings and a major 
expansion program. Their problem is that 
there are normally 1,600 inhabitants 
which swells to 40,000 in the summer. 
Between other activities, he has been 
doing engineering services for boat fa¬ 
cilities in the area, and surveying and 
designing docks on a part-time basis. 
He attends the M.l.T. meetings at Holiday 
Inn in Portland. He will be sure to see 
us in June, ready for tennis, jogging, 
golf and night clubs. 

John J. Cychol of Paris, III., has re¬ 
tired twice since 1964 and now, when he 
gets tired of doing nothing, he rests. . . . 
Kenneth R. Sutherland retired in 1967 
from Sutherland-Abbott of Boston, an 
advertising firm. ... We are delighted 
to hear that Dr. John Streider of Chestnut 
Hill, Mass., has been elected president 
of the American Association for Thoracic 
Surgery. Dr. Leon S. Medalia of Scituate 
has received a citation as founder of the 
Hebrew University of Jerusalem. He has 
also been honored recently by the Royal 
Society of Health of London as a Fellow. 
Leon has just finished writing a book, 
My First 90 Years (A Doctor's Odyssey). 
It will be published shortly. ... A schol¬ 
arship fund has been established at M.l.T. 
by Time, Inc., in honor of the late Eric 
Hodgins who was publisher of Fortune 
Magazine. He was best known for his 
novel Mr. Blanding Builds His Dream 
House. . . . Donald I. Gross of Asheville, 
N.C. has had a very interesting history of 
chemical research with various compa¬ 
nies including duPont Rayon and Indus¬ 
trial Rayon. He was in the navy in charge 
of construction and repair during the war, 
spent some time at Oakridge and 
travelled with the seventh Fleet to Aus¬ 
tralia and New Guinea. After the war he 
continued naval work, inspection and 
ship repair in Japan, finally ending his 
service in Norfolk, Va. He retired from 
active duty in 1963 with the rank of 
Commander, U.S. Navy. 

Our class is saddened to hear of the 
loss of Randall W. Meech, Pasadena, 
Calif.; Raymond S. Bond, San Francisco, 
Calif.; and James L. Truslow of Freeport, 
Maine. We send their families our sym¬ 
pathy. 

New addresses received include Vice 
Admiral Frank E. Beatty, Malibu, Calif.; 
Laurence B. Davis, Boston, Mass.; Nor¬ 
man J. Greene, Newton Square, Pa.; Dr. 
James L. Guardo, Hanover, Maine; Dr. 
Paul S. Johnson, Bethesda, Md.; Albert 
E. Smith, Venice, Fla.; Roland L. Smith, 
Delray Beach, Fla.; Nathan J. Snyder, 
West Palm Beach, Fla.; Frank L. Youngs, 
Mesa, Ariz. . . . Buffalo is still enjoying 
summer golf conditions well into De¬ 
cember. Please write newsy notes to 
entertain your secretary during the deep 
freeze in February, and plan for the 50th 
in June. We'll have a ball! Whitworth 
Ferguson, Secretary, 333 Ellicott St., 
Buffalo, N.Y. 14203; Oscar Horovitz, 


Assistant Secretary, Pompano Beach, 
Fla. 33060 

24 

As I sit in my den, peering out the pic¬ 
ture window, those beautiful (no use to 
consider them otherwise) exploded white 
water crystals drift onto the road and 
lawns. I contemplate the imminent 
shower that my snow-blower will throw 
and grieve for our 'mates unchallenged 
by their Florida weather. 

In Washington, D.C. recently, I tracked 
down Leo Grossman, still advising the 
government on highways. It developed 
that his daughter and son-in-law, now in 
Iceland, and our son #1 in Washington 
are both in the State Department, eco¬ 
nomic section. . . . Bill MacCallum and 
Eleanore had a wonderful time in Paris 
and England last summer—rehearsals for 
the Queen's birthday ceremonies, 
massed Scottish bands and a boat ride 
down the Thames reminded Bill of the 
Charles River. Guess that he had not 
heard of the anti-pollution project which 
accumulated tons of oil drums, tires and 
supermarket carts, but failed in deodo- 
rization. . . . Paul Cardinal writes, “You 
jumped the gun, Russ" on his Florida 
move, forgetting that no one jumps the 
gun on me as the official M.l.T. track 
meet-starter for years. At any rate, the 
shot brought Pret Littlefield out of the 
bushes, revealing that he will be Paul's 
neighbor after November. A conspiracy 
of ex-class presidents? . . . We said 
previously that Paul Tishman, financier 
and art collector, was Honorary Chair¬ 
man of the November 4 meeting of New 
York Alumni in the Metropolitan Museum 
of Art. It drew the largest alumni turnout 
in recent memory and began at 6:00 p.m. 
with a reception for Dr. and Mrs. Wiesner. 
Paul will be co-chairman with Dr. Wies¬ 
ner on the newly formed M.l.T. Council 
for the Arts, announced as, "within the 

M. l.T. family, rather than the public at 
large.” The Council will be a permanent 
national organization of faculty and 
students bringing a new element to the 
Institute’s life, expanding our commit¬ 
ment to education and augmenting as¬ 
pects of the creative arts through re¬ 
search, teaching, dissemination and ac¬ 
tion. 

Robert L. (Bob) Morton, Jr. spent a 
year with us for his S.B. in electrical 
engineering, coming from Washington 
University. He drifted to Pensacola, Fla., 
last year aiming to give Arnold Palmer a 
hard time, playing golf three times a 
week. He not only lives a half-mile from 
the clubhouse, but across the road from 
the eighth tee. Sounds like a cagey 
choice for a ball supply from “out of 
bounds.” . . . R. Bruce Lindsay capped 
his illustrious career January 1, 1971 as 
emeritus professor of physics at Brown 
University. He is a member of many 
professional societies, has held impor¬ 
tant offices, been a consultant for the 
Bureau of Ships, U.S. Navy and written 
many books and papers in the field of 
physics, acoustics and philosophy of 
physics. . . . Albert S. (Andy) Anderson 
seems to be a resident of Larchmont, 

N. Y., but reports that he applied some 


of his electrical engineering experience 
with Ebasco Services to an A.I.D. power 
project in Saigon during January and 
February. 

Fortunately for your reporter, the 
Alumni Fund money-handlers forward 
contributors' envelopes (empty) to him, 
if there are notes on same. Hugh M. 
Craigie retired last year and moved to 
Grand Junction, Colo., this year. He says 
that he is spending his leisure time get¬ 
ting acquainted with the area. As he 
spent a good many years mining in 
Mexico, could this mean that he is pros¬ 
pecting for uranium in them thar hills? 
. . . Last we knew, Blanchard (Nickey) 
Warren, a local product, was in Oregon, 
but his envelope is postmarked “U.S. 
Postal Service.” Being a Course XV 
man interested in figures, he notes that 
Ed Moll’s October letter plugging our 
Fiftieth Reunion Gift indicates an incor¬ 
rect ratio percent on the second page 
(71.6 per cent, not 73.7 per cent) and 
suggests that Ed have his slide rule syn¬ 
chronized or wear his glasses. . . . We 
note that Rock Hereford has received 
an Alumni Association Presidential cita¬ 
tion for his efforts on the San Francisco 
Educational Council. This explodes the 
generation gap theory, as Rock appears 
to be the oldest Council member. 

I regret to report that several of our 
number have been called from their labor 
by the Grand Master. Our thoughts and 
sympathy are with the respective families. 
"Commander” Oliver D. Colvin, Sr. was a 
1921 graduate of the U.S. Naval Acad¬ 
emy, and received a master’s in naval 
architecture from the Institute. He was 
founder and board chairman of the Car- 
gocaire Engineering Corp. and widely 
recognized as father of marine dehumid¬ 
ification systems. A member of a num¬ 
ber of professional societies, he took an 
active interest in community affairs of 
Hampton, N.H. . . . John S. Davey 
passed away November 25 in Green¬ 
wich, Conn. He took mechanical engi¬ 
neering and retired as a vice president 
of Russell, Burdsall and Ward Bolt and 
Nut Co. of Port Chester, N.Y., in 1961. 

. . . Charles R. McCutcheon died Sep¬ 
tember 17, 1971. Information on him is 
limited, but his last address was Moun¬ 
tain Lake Park, Md. Apparently he was 
a transfer, getting his degree in engi¬ 
neering administration and spending 
some time with the Securities and Ex¬ 
change Commission in Washington, D.C. 

. . . Your scribe represented the Class at 
memorial services in Cambridge for Os¬ 
car Hedlund who died December 8. 
Oscar was track coach at M.l.T. for 35 
years, retiring in 1958. Always a gentle¬ 
man, he built character into many 
athletes. I shall miss a very good friend. 
Christmas cards are bringing notes of 
interest. Donald E. Moore, while civil 
engineer, Lieutenant Colonel U.S. Army 
and East Machias Camp luminary and 
Betty are justly proud of their only prog¬ 
eny, Dr. Sandra Moore Faber, recently 
awarded her Ph.D. from Harvard in as¬ 
tronomy. After delivering a colloquim at 
the Harvard Observatory on December 7, 
Sandra will begin her duties as Assistant 
Professor at Lick Observatory, Univer¬ 
sity of California at Santa Cruz. She will 
live in Palo Alto, where husband Andy, 
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Hoyt C. Hottel,'24, Professor Emeritus ot 
Chemical Engineering, waits his turn 
while Jack B. Howard, Assistant Profes¬ 
sor ot Chemical Engineering, autographs 


master's in physics, will buckle down for 
three years of law study. Sounds like an 
attempt to prove that the constellations 
are illegal. Don’s letter ends, “Lang may 
yer lum reek.” May be Scottish, but looks 
like the typist reversed the "I” and “r.” 
. . . Another surprise—"For the Fun of 
It" by Maynard (Lank) Harris, engineer, 
horseman and banker turned author, with 
illustrations by son, Chris. One chapter, 
a homily on the purchase of an extension 
ladder, reveals how frustration may cause 
physical relapse to the point where one 
could not climb it anyway! . . . Your 
Valentine!— Russell W. Ambach, 135 As- 
pinwall Ave., Brookline, Mass. 02146 

25 

This comment from a classmate deserves 
to be printed in the largest type possible 
and in an appropriate colored ink. “In 
response to Sam Spiker’s letter I have 
now doubled and redoubled my last 
year’s contribution and am counting on 
him to clear all the hurdles.” My edi¬ 
torial reference is to Luke X, 37. . . . 
John Ramsey writes from South Carolina 
that retirement has continued, no cruises 
this year but he has been occupied with 
building a new house which they expect 
to occupy soon. . . . Milt Salzman is at 
present enjoying leisure after undergoing 
a retiring unretiring process. Principal 
activities are golf, bowling, home proj¬ 
ects, grandchildren caretaking, and 
barbershop quartet singing. The last he 
states is a wonderful hobby. Personally 
I like the initials of this organization, 
SPEBSQEA. 

Finley B. Laverty, Pasadena, Calif., was 
given the award of Honorary Member¬ 
ship in the American Society of Civil 
Engineers at the Awards Luncheon of the 
Society’s Annual and National Environ- 


a copy of their book, New Energy Tech¬ 
nology—Some Facts and Assessments, 
before presenting it to Jerome B. Wiesner, 
President of M.l.T. (right). 


mental Engineering Meeting at St. Louis, 
October 20. He was cited for “his dedica¬ 
tion to furthering the status of the en¬ 
gineering profession and for his out¬ 
standing contributions to the field of 
water resources development and con¬ 
servation." Finley has had a long and 
varied career in this area, not only in 
the development of techniques but in 
work in the student chapters of A.S.C.E. 
He has been active in the Los Angeles 
region and has served as a section 
president and as a national director of 
the Society. 

I regret that I have to report the passing 
of the following members of the class: 
Richard P. Booth of Boonton, N.J., Oc¬ 
tober 16, 1971. Dick had a long career 
of 41 years with the Bell Labs of the 
American Tel and Tel Co., from which 
he retired in 1966. In 1955 he was ap¬ 
pointed director of military communica¬ 
tions systems engineering and was in¬ 
volved in government projects on the 
Early Warning System and the Mercury 
Program of Manned Space Flights. He 
was named director of program manage¬ 
ment studies in 1964. He was also ac¬ 
tive in community affairs in West Orange. 
He was a former trustee and deacon of 
the Ridgeview Community Presbyterian 
Church and district chairman of the 
Oranges and Maplewood Boy Scout 
Council. He leaves his wife, Mrs. Ann G. 
Booth, two daughters, two sons and 14 
grandchildren. . . . Thomas R. Camp of 
Boston, Mass., November 17, 1971. Tom 
was the founder of Camp, Dresser and 
McKee, a Boston based concern of en¬ 
vironmental engineers. He was a native 
of Texas, a graduate of Texas A and M 
College and received his master's degree 
from M.l.T. He was awarded a degree 
of doctor of science by the Clarkson 
College of Technology. From 1929 to 
1944 he was professor of sanitary en¬ 


gineering at M.l.T. He was an honorary 
member of the A.S.C.E. and a life mem¬ 
ber of the American Water Works Asso¬ 
ciation. A past president and honorary 
member of the New England Water Works 
Association, he also served in the same 
capacity for the Boston Society of Civil 
Engineers. He leaves a son, two daugh¬ 
ters, and five grandchildren.— E. Willard 
Gardiner (Will), Class Secretary, 53 Fos¬ 
ter St. Cambridge, Mass. 02138 

26 

Pete Ruggles has written a letter about 
his reaction to our 45th reunion which 
typifies what so many have told us that 
it is worth quoting: “The Ruggles sure 
enjoyed the get-together at Chatham— 
our first since the 25th that I attended 
alone at the Griswall at New London. 
It sure was our pleasure to see everyone. 
We took some pictures and have sent 
prints for their memory books to the 
Salmons, Goldbergs, Dave Harrison and 
Don King. While in Chatham we were 
able to visit some old friends including 
a fellow classmate in Course XIII, Spaul¬ 
ding Dunbar who established his life 
work there in Chatham—boat design and 
building and a marina. He had hoped to 
join us but wasn’t feeling quite up to it. 
We did enjoy most certainly the hospi¬ 
tality at the Salmons in Hingham—like¬ 
wise the Pops. We have so many great 
memories—long lasting. Our thanks and 
gratitude to those who put this get- 
together in the works.” 

We have a whole flock of notes from 
the flaps of the envelopes that you send 
to the Alumni Fund. Please keep it up 
everyone—they are a tremendous help 
to a class secretary. These are all about 
retirement activities. . . . From Bill Millar 
we have this note: "I am 89 per cent 
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retired with two daughters still in college. 
As Bean Lambert says, ‘fantastic.’ The 
cost of keeping them there is. In Arizona 
for 12 years, with 80 acres under cultiva¬ 
tion from my neighbor's horse and one 
goat. Busy as hell doing nothing much; 
same weight as in M.l.T. days; hair 
lessening. Filling time, between the 
‘nothings,’ writing a book regarding Afri¬ 
can Banditti, Russian crown jewels, black 
Mambas and such. Not in a hurry though; 
my mother eased away at 96.” .. . Alan K. 
Laing writes: ''Retired from active teach¬ 
ing and administration at the University 
of Illinois as of September 1971 and will 
be spending the autumn in France. Will 
continue to live in Urbana, however, for 
forseeable future and hope to find time 
to complete those long postponed proj¬ 
ects like writing to Honorable Secretary 
George Warren Smith.” 

Horace Nason retired February 1, 1970 
after 43 and a half years with Westing- 
house Electric Corp.—36 of which were 
in the Chicago office. . . . Whitney Ash- 
bridge is "managing to keep very busy 
though retired. Enjoyed our cruise to 
Colombia, Panama and Ecuador. About 
to leave on motor trip through Quebec 
and Nova Scotia. Still hoping to get to 
Africa next May (the trip that had to 
be postponed when I had that mild stroke 
last March.)” . . . William W. Farr writes: 
"I retired from Rohm and Haas Co. on 
February 29, 1968, after 28 years service. 
On November 23, 1968, I remarried. We 
lived in Chapel Hill, N.C., for one and 
a half years but in August 1970 we 
moved to Southern Pines, N.C." . . . 
Francis P. Romanoff writes: "I am re¬ 
tiring this year and being retained as 
consultant under a contract with a re¬ 
tainer fee. Plan on getting to Tucson, 
Ariz., this coming year, God be willing.” 
Our classmate Stark Draper continues 
to receive medals and awards but the 
one we report here is a little different. 
"Four scientists, two from the United 
States and two from England were 
awarded the 1971 John Scott Medal for 
useful inventions benefitting mankind. 
Among those honored is Professor 
Charles Stark Draper of M.l.T. for the 
invention of the First Practical Inertial 
Guidance System. The award, which con¬ 
sists of $4,000 each for the men was 
established in 1816 by John Scott, a 
chemist of Edinburgh, Scotland, who be¬ 
queathed $4,000 in trust to the City 
of Philadelphia. Today, the Fund amounts 
to almost $120,000. 

"The older methods of guiding aircraft 
such as compass and radio are com¬ 
pletely inadequate for today’s high-speed 
craft and are completely unusable for 
space vehicles. Inertial guidance systems 
have proved to be the answer and iner¬ 
tial guidance is now used on aircraft, 
submarines, surface vessels and space 
vehicles. The system is completely in¬ 
dependent of magnetic forces (compass) 
and radio beams. The work of Professor 
Charles Stark Draper has made possible 
the practical inertial guidance systems 
now in use.” 

It seems that John Scott had a great 
idea for perpetuating his name and as¬ 
sociating it with the great down through 
the years, for among those upon whom 
it has been bestowed are Thomas Edison, 



Lett to right: Bob and Barbara Wallace, 
Peg and Jack Pinkerton, Class of '27. 


Madam Curie, Dr. Jonas Salk, Sir Alex¬ 
ander Fleming and now Stark Draper. 
The worth of the award, aside from its 
increasing monetary value, becomes 
more valuable as the names of recipients 
are added. We are proud to have a 
classmate on the list. 

Alvin Guttag, Secretary of '40 has sent 
us the following clipping of a fatal ac¬ 
cident that befell a renowned classmate. 
"George S. Mikhalapov, a retired nuclear 
engineer who was a codesigner of the 
U.S.S. Sea Wolf, an atomic submarine, 
was killed November 3 when his car 
collided with a fuel oil delivery truck. 
He was 65 and lived in Devon, Pa. A 
native of Kiev, Russia, Mr. Mikhalapov 
came to the United States in 1923 and 
graduated from M.l.T. in 1926. His father 
was an officer of the Russian Imperial 
Guard. He is survived by his wife, the 
former Anne Biddle; a daughter, a step¬ 
daughter, and a stepson.” The class 
extends its sympathy to Mrs. Mikhalapov 
and her family. 

And that brings us to our Happy Wash¬ 
ington’s Birthday greeting and Cheerio!— 
George Warren Smith, Secretary, P.O. 
Box 506, Pigeon Cove, Mass. 01966 

27 

John F. Healy’s widow has advised us of 
John’s death on September 14, pre¬ 
sumably in Nutley, N.J., where their 
home was at 5 McKinley St. John was 
from Winsted, Conn., and came to M.l.T. 
from the Gilbert School. At Tech, he 
played basketball, worked for The Tech, 
graduated in Course XV. He worked for 
American Oil Co., in Bridgeport, Conn., 
and then became American’s director of 
engineering at Newark, N.J. . . . John 
Pinkerton's wife, Peg, died November 
21. This came very soon after Barbara 
and Bob Wallace had visited the Pinker¬ 
tons in Daytona Beach, Fla., Bob wrote: 
"We had two most enjoyable evenings 
with them and a day of golf. We had not 
seen them in about 40 years, so it was 
a real pleasure to take up where we 
left off. I had had the pleasure of intro¬ 
ducing ‘Pinkie’ to Peg while at M.l.T. 


Enclosed is a picture taken after sun¬ 
down as we were late getting in from 
golf.” Then came another letter from 
Bob saying that Peg had died of periton¬ 
itis, caused by a ruptured appendix. 

Ruth and Joe Burley found their way to 
Masons Island—accessible by highway— 
and their visit was thoroughly enjoyable. 
They had been in nearby Waterford, 
visiting their daughter, Jane, who has 
taken a semester away from Vassar to 
attend the Eugene O'Neill Memorial 
Theater Center to further her interest in 
acting. Joe’s interest in Hilton Head, S.C. 
had caused him to write Carl Davies in 
Charleston, S.C. Carl’s answer calls Hil¬ 
ton Head "delightful”, and it also gives 
us a line on Carl's doings: He is still in 
the lumber business, not retired, still 
does a modest amount of travelling and 
selling. For recreation, boating and fish¬ 
ing, owns a Drifta Cruz houseboat which 
he calls a “glorified trailer on a raft.” Has 
plans for attending the reunion. (Have 
you?) 

Nat Cohn has reached the top of the 
ladder in his long association with the 
Franklin Institute, having been elected 
chairman of the board. . . . There was a 
minor 1927 reunion at the 48th reunion 
of the Winthrop, Mass., High School 
class of 1923. George Jenkins writes 
that Willard Felch, Gordon McNeill and 
he were there. Samuel Weibel, M.l.T. '28, 
joined them. George spent five weeks 
in Britain last summer “travelling and 
visiting hosts of cousins." . . . Les 
Woolfenden, retired in Paducah, Ky., is 
busy consulting with G.A.F., his former 
employer; also director of a local bank, 
chairman of building committee building 
a thirteen million dollar hospital, and 
chairman of the industrial development 
committee of the local chamber of com¬ 
merce. . . . Last summer Ruth and Pub 
Whittier enjoyed a 42-day North Cape 
cruise. On their return they visited Molly 
and Jim Lyles in Caanan, Conn. Pub is 
still helping Dick Cheney with his high 
speed bottle-filling machinery. . . . The 
Charley Smiths got off to an early start 
(November) on their winter stay in Green 
Valley, Ariz. They also hope to make a 
side-trip to Mexico . . . Charley Sanborn 
has much of interest to say about his 
retirement, referred to briefly in the last 
notes: "Here we are retired on Cape 
Cod (West Yarmouth) and finding it much 
to our liking. We are in a modest five- 
room house and built as houses are 
today, I never lack for a project or two 
to re-do. After 35 years in Ossining and 
the last 30 in our home on Narragansett 
Ave., believe me there was some accu¬ 
mulation of ‘stuff to move. What to throw 
out; what to keep? One item I was grate¬ 
ful to have saved was a renewable Mas¬ 
sachusetts driver's license issued to me 
in 1927. That piece of paper got me a 
Massachusetts license without an exam! 
Have reached the point where I can give 
more time to ‘ham’ radio—call sign 
WA1PJ1. It’s really a great hobby and 
can take more time than XYL (Mrs. San¬ 
born) appreciates on occasions.” 

George Thacher has done a job which 
I wish many more classmates would do: 
write up a short record of 1927 to date. 
His reads: "Worked in construction de¬ 
partment of the Pacific Gas and Electric 
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Co., California, from 1927 to 1959, help¬ 
ing to build hydro power plants. In the 
crushed-rock business in Richmond, 
Calif., 1959 to 1963—sold business— 
worked for Parsons Tudor Bechtel en¬ 
gineers on Bay Area Rapid Transit, San 
Francisco, tunnel construction 1964-68. 
Retired 1968. Married Helena Duryea 
1934, 2 sons, 5 grandditto.” . . . Charley 
Hurkamp, who was with Lockheed in 
Marietta, Ga., for years, now has an ad¬ 
dress at 1 Bayard Ave. Rd., Hilton Head 
Island, S.C. Again it is hard to tell 
whether this is a major retirement home 
or something for the future. In any case 
Charley and Joe Burley (see above) 
should get together to weigh the merits 
of the place. . . . We have received 
notice of an address for Russell Taylor 
at 155 North St., Greenwich, Conn. Russ 
has been president of A.C.F. Industries 
Inc. . . . Another address change which 
may signal a retirement is Barnett Sil- 
veston’s to 3810 Park Newport 320, New¬ 
port Beach, Calif. . . . Likewise, Miss 
Hilda Young at Box 945, Nogalez, Ariz. 

. . . “And that’s the way it is this thir¬ 
teenth day of December, 1971."—Joseph 
S. Harris, Secretary, Box 654 Masons 
Island, Mystic, Conn. 06355 

28 

Henry LaCroix has joined the growing 
number of '28 retirees. A news release 
from Foster Wheeler Corporation of No¬ 
vember 1, 1971 states “Mr. LaCroix 
joined the company in 1937 as an engi¬ 
neer in the process plants division. His 
positions as process engineer, project 
manager, and department manager have 
taken him to field sites in 14 countries. 
For five years he was technical manag¬ 
ing director at Foster Wheeler’s Japa¬ 
nese affiliate, Ishikawajima Foster 
Wheeler." He will retire from the com¬ 
pany’s Livingston, N.J. offices to become 
senior consultant, Process Plants Divi¬ 
sion. The LaCroix family includes Nap, 
his wife Gertrude, and their two 
daughters, Suzanne and Jacqueline. . . . 
Harold F. Dodge, secretary of '16, very 
thoughtfully sent us the November 1971 
issue of the monthly newsletter for the 
International Division of Otis Elevator 
Company. In it the retirement of Herman 
Krantz was announced. Herman was 
president of the associated company in 
Italy, Stigler-Otis S.p.a., and had been 
with Otis more than 43 years. The re¬ 
lease further states: "During his service 
in Italy, Mr. Krantz has been active in 
civic affairs and has received many hon¬ 
ors. He has been president of the Ameri¬ 
can Chamber of Commerce since 1942 
and is a member of the Rotary Club of 
North Milan. In recognition of his contri¬ 
bution to business life in Italy he was 
named ‘Commendatore’ of the Order of 
Merit of the Italian Republic in 1964. He 
was further honored in 1969 by promo¬ 
tion to the rank of 'Grande Ufficiale’ in 
the order. The honor was conferred by 
citation of the Italian President, Giu¬ 
seppe Saragat.” 

The following three items are from 
Alumni Fund envelope news panels: 
Lawrence Glassman writes "In June 1971 
Ellen and I had the great pleasure of a 


visit from Helen and Gabriel Disario, 
their daughter Caroline (’56) and her 
husband Russell Chihoski (’54). Also in 
June our older daughter Alice (Mrs. Alan 
Polin) had a son, Adam, making us 
grandparents for the first time.” . . . 
Charles W. Ricker, Jr. says “I was 65 on 
September 2, 1971 but have a six-month 
extension with Chicago Transit Authority. 
My daughter Sally is married and living 
in Princeton, N.J. She has three children. 
My son Charlie was married on Labor 
Day, 1971. He is living in Des Plaines, 
III., and working for IBM.” From Karl Otte 
we have “As of August 31, 1970 I re¬ 
tired from being a professor teaching 
mechanical engineers at the Chicago 
Campus of the University of Illinois. 
This was my second retirement. I came 
to the University of Illinois in 1963 after 
spending 20 years supervising engineer¬ 
ing research for American Bakeries Co., 
a multi-plant nationwide manufacturer of 
bakery products." 

Jim Donovan was busy promoting his 
company’s interests at the Chemical In¬ 
dustries Exposition in New York City 
during the week of November 28, 1971. 
Two classmates stopped to visit with him 
at different times, Franklin McDermott 
and Henry LaCroix. Jim also received a 
card from Beryl and Elbridge Atwood 
while they were in Basel, Switzerland. 
They wrote: "We have been here to see 
(son) David and to have a little vacation. 
We covered some of our favorite places 
but had to skip London—the hotel situa¬ 
tion was just too tight. We have good 
weather for the Swiss Alps but think it is 
a bit late to make mountain climbers of 
us.” ... We had the pleasure of chatting 
with a number of classmates during a 
recent telephoning session and have the 
following brief notes: Clark Merrick is 
still active as an architect and has his 
office in Boston. He has not had much 
contact with other classmates but did 
meet recently with John Clingan '29 in 
New York. . . . Peter Duncan had his own 
monument and memorial marker business 
at Woodlawn Cemetery in Everett, Mass., 
but is now retired. He keeps in shape by 
riding his bicycle at least once a week. 
Dave Moore, who many will remember 
was a member of the freshman and 
junior varsity crews, reports that he is 
retired from Jones and Laughlin Steel 
Co. His office was at the company’s 
stainless steel plant near Canton, Ohio. 

. . . Milton Thompson, M.D. (Harvard) 
has his own practice in San Antonio, 
Texas and is still going strong with no 
thought of retiring. He still hunts and 
bagged two deer this season... . Norman 
Winter retired from General Time, Inc. 
in January, 1969 and is now living in Sun 
City Center, Fla., where he likes it very 
much. He brought his horse along when 
he moved from Evanston, III., and en¬ 
joys riding. The Winters participate in 
local civic and veterans' activities. 

Harry Hardsog talked cheerfully on the 
telephone but reports that he has been 
disabled the past 11 years. He can get 
about with some limitations and keeps 
himself busy with various handcraft hob¬ 
bies such as woodwork and leathercraft. 
He says that he and his wife Hope are in 
good health otherwise. . . . Jim Tully has 
retired to Fryeburg, Maine as he always 


wanted to do. He says the skiing is 
wonderful in the winter months. In No¬ 
vember he attended a meeting of the 
M.l.T. Club in Portland. . . . Howard 
Batchelder has been with Battelle for 
18 years and is now working about half¬ 
time. Three of his projects have taken 
him to Venezuela. He likes to fish in his 
free time. . . . Cal Caldwell says he is 
still breeding horses and races a few of 
them. His son studied at agricultural 
school and is now working the farm. The 
Caldwells report seven grandchildren 
and were expecting the eighth at the 
time of conversation. . . . Mailloux Coren 
is still active and plans to stay in East- 
chester, N.Y. His daughter has provided 
him with three grandchildren. . . . Ray 
Jack has been retired from American 
Oil Company since 1966. He has a num¬ 
ber of community interests and writes 
for local publications. . . . Bill Bendz is 
still with Lockheed Missile and Space Co. 
in Sunnyvale, Calif, working in the field of 
electronics. His daughter has four chil¬ 
dren and his son has two. 

Chet Day retired last June from New 
England Tel. and Tel. Co. but he re¬ 
mains active in I.E.E.E. He and his wife 
are in good health. . . . Vernon Brown 
has been retired from the Army Reserve 
for some time and has been with U.S. 
TVA., Muscle Shoals, Ala., for many 
years. His chief interests are his two 
grandchildren, golf, hunting and year- 
round fishing. . . . Clifford Terry still has 
a year to go before retirement. He has 
built himself a home on Tippecanoe Lake 
not very far from his home in Huntington, 
Ind. He plans to live at the lake after re¬ 
tirement. His wife, two sons and a 
daughter are all well. 

We are very sorry that we must report 
at this time the deaths of four of our 
classmates. John A. Carollo, who joined 
the class as a graduate student in elec¬ 
trical engineering, died September 17, 
1971. His home was in Phoenix, Ariz. 
. . . George R. Lang, Course II, died 
October 30, 1971. He lived at Deerfield 
Beach, Fla. . . . Francis L. Stetson died 
tragically August 24, 1971 as the result 
of an assault. Frank, like several other 
members of the class made his career 
with Consolidated Edison Company in 
New York and was close to retirement. 
He leaves his wife and a daughter. . . . 
Leslie B. Cutler, a class member who 
took graduate work in Course VII (life 
sciences), died November 27, 1971 in 
Needham, Mass. Her professional life 
was in public service in Massachusetts 
where she was a member of the House 
of Representatives 1939 to 1948 and a 
member of the Senate 1948 to 1968. 
She served on various health boards and 
committees and was prominent in the 
successful promotion of reforms in the 
fields of justice, women's rights, and 
public health.— Walter J. Smith, Secre¬ 
tary, 209 Waverly St., Arlington, Mass. 
02174 

29 

Word comes that Jerry Gardner of Bel¬ 
mont, Mass., retired September 1, 1971 
as hospital engineer at Beth Israel Hos¬ 
pital after 21 years of service. However, 
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his retirement was short-lived as he got 
himself a new job with First Realty Co. 
of Boston to set up an engineering and 
maintenance program policy for approxi¬ 
mately 3,000 housing units located in 
Boston, Fall River and Providence. . . . 
Rolf A. Zurwelle of Port Washington, N.Y. 
writes, "thanks for your interest in my 
activities. Have had a very interesting 
and exciting life in many fields of activi¬ 
ties and have had 40 years of happy 
marriage with a wonderful girl whom the 
Lord called home on September 30, 1971. 
Expect to carry on my business (Zur¬ 
welle Co.), product and industrial design 
and also consulting in many fields. Am 
still a young guy (65) with ideas and 
enthusiasm to keep me going until my 
days run out. Wishing good health and 
happiness to all." 

A brief note comes from Eric A. Bianchi 
of Summit, N.J., saying "Thanks for your 
greetings on my 65th birthday—I am now 
on Medicare. No news since I wrote to 
you last. The birthday card is a good idea 
and I am glad you are getting a good 
response. With kind regards.” . . . 
George J. Meyers, Jr. of West Reading, 
Pa., writes: “Thanks for your card. That 
is a real clever way of getting up to date 
on your classmates. The only thing new 
is that I have been working my head off 
in consulting since last October. I made 
an attempt to put a balanced team on the 
field early in the year, but somehow we 
failed to communicate so we finally 
agreed to part company. I am now taking 
the slow hard approach of looking around 
for someone who gives evidence of being 
in tune with the concept of the operation 
of a small consulting firm. My second 
grandchild, Kristian, was born a couple 
of months ago. Best wishes to you and 
all the classmates.” 

Henry S. Muller of Belmont, Ohio, writes 
that he is retired and living in the Golden 
Age. For a pastime he raises trees and 
watches them grow. He says in a few 
years he will be as old as Jack Benny. 
. . . John R. Dunbar of London, England 
writes, “Still active in too many fields, 
particularly scouting and philately. Would 
be glad to exchange Canadian stamps 
(used) for stamps from anywhere in the 
world. I was registered at M.l.T. during 
the 1922-23 session in Course Vl-G and 
registered one term in 1929. I don’t think 
anyone in the class of '29 has ever 
heard of me." 

A note comes from Frederick L. Bray 
of Newark, Del., saying, “How great to re¬ 
ceive your birthday card! I was laid off 
in aerospace cutbacks in 1970—a small 
price to pay toward peace. I was glad to 
be taken on at age 62 in the present 
lowly capacity of construction inspector, 
University of Delaware, but regret turn¬ 
ing my back on many years in electro¬ 
mechanical design. My principal concern 
now is how to avoid retirement next 
year.” . . . J. Gordon Carr of New York, 
N.Y., writes, "My son Andy is just start¬ 
ing his second year at M.l.T. in the grad¬ 
uate school of architecture and urban 
design. So we are keeping our close 
contact and personal interest in M.l.T. 
and we are very proud of it.” 

Nathan E. Promisel of Silver Spring, 
Md., who has been executive director, 
National Materials Advisory Board, Na¬ 


tional Academy of Sciences, Washing¬ 
ton, D.C. for the past five years has been 
elected president of the American So¬ 
ciety of Metals. Nathan's post-academic 
career started with research and develop¬ 
ment at the International Silver Co., from 
which he departed as assistant director 
of the laboratory to begin his own con¬ 
sulting business. During W.W. II, he was 
associated with the Navy Department, 
retiring in 1966 as chief materials engi¬ 
neer and the materials exploratory de¬ 
velopment administrator. He is a member 
of many technical organizations, here 
and abroad and their committees. A few 
of these include chairman of the aero¬ 
space materials development of the So¬ 
ciety of Automotive Engineers; a mem¬ 
ber of the A.S.M. board of trustees 
(1965-66); A.S.M. vice president (1970- 
71); materials advisor to the NATO 
(A.G.A.R.D.) structures and materials 
panel (1968-70). He is the author of more 
than 40 technical papers, co-author or 
editor of several books and has lectured 
extensively in the U.S. and abroad. 

I deeply regret to announce the death 
of Wesley Reynolds, Chicago, III. He was 
an intercollegiate champion in 1929 as a 
gymnast and a member of the team at 
M.l.T. In 1932 he tied for the A.A.U. flying 
rings championship at the annual Metro¬ 
politan Senior Gymnastic meet in New 
York City. At one point in his gymnastic 
career, Wesley competed in San Fran¬ 
cisco for an Olympic berth. He is survived 
by his widow, Mary (O’Brien) and two 
daughters and two sons. 

Walter H. Winchel of Garden City, N.J., 
is chief engineer of Sterling Transformer 
Corp. of Brooklyn, N.Y. He writes “Am 
still working hard, designing transform¬ 
ers, some with computers and others 
without computers, trying to get the same 
results by both methods. My daughter 
just graduated from Skidmore College 
and has an interesting job at Morgan 
Guarantee Trust Co. My son, a graduate 
of Rochester Institute of Technology, with 
a master’s degree from Syracuse Univer¬ 
sity, is on a leave of absence from East¬ 
man Kodak Co. while studying for his 
Ph.D. at Syracuse. My wife Elsie, a former 
school teacher, went back to work after 
many years for the Nassau County De¬ 
partment of Social Services as a case 
worker aide. This helps to pay ever in¬ 
creasing federal, state, New York City, 
village, school district and town taxes.” 

After much coaxing, we finally got a 
good report on the activities of John J. 
Wilson, as follows:"Dear Karnig: You and 
Frank Mead have urged me to give you 
some information concerning my recent 
activities. Our trip on my sailboat HOL- 
GER DANSKE as covered in the article 
in the Cruising Club News, takes us only 
to Madeira. We left there three months 
later and sailed to Mogador on the north¬ 
west coast of Morocco. We then pro¬ 
ceeded down the coast of Africa to 
Las Palmas in the Canary Islands from 
which point we sailed to Barbados in 
early November 1968. We had several 
good days of sailing and some interesting 
stops along the way in the Cape Verde 
archipelago, giving us a total of 21 days 
passsge from Las Palmas to Barbados. 

"We left the boat in Barbados for three 
months and then proceeded to sail 


through the Windward and Leeward Is¬ 
lands to the Virgin Islands. 

Then with a group of five friends 
I sailed from St. Thomas to Bermuda 
in late May, spent a few days in Ber¬ 
muda and sailed on to our home port 
in Marblehead, returning there within a 
couple of days of a year after the boat 
had left on her eastern passage. 

"In 1969, with my son, a sophomore 
at Harvard, we raced HOLGER DANSKE 
to Bermuda with a crew of eight friends. 
We did not do well in the race, we 
seemed to be either totally becalmed 
or in a gale. I have promised to repeat 
the Bermuda Race in 1972 and we plan 
to sail from Bermuda to Spain after 
the festivities. So much for the sailing 
part of my life during the past few years. 
“Over the past five years, I have re¬ 
duced the number of companies of which 
I was a director from ten down to two 
and this has simplified things quite con¬ 
siderably. I still cperate two small busi¬ 
ness concerns but most of my time is 
taken up with my activities as Secretary 
of the Corporation at M.l.T. and on vari¬ 
ous projects and Institute Committees 
plus my interest as a Trustee at the 
Boston Museum of Fine Arts, the Peter 
Bent Brigham Hospital, Milton Academy 
and the Educational Enrichment Program. 
Although I am no longer in the operating 
end of Honeywell, I take an active part 
as a director of the company and as 
chairman of its Auditing Committee. 

"Since I was invited to become General 
Chairman of the Second Century Fund 
at M.l.T. (when we raised $98,000,000 
from private sources in what turned out 
to be the then largest and most success¬ 
ful educational fund raising program in 
history) I have been considered by others 
as somewhat of an expert in this field 
(a conclusion with which I do not at 
all agree). As a result, however, I have 
been hooked into a lot of fund raising 
activities and seem to spend an inter¬ 
minable amount of time trying to dig 
money out of others for various causes. 

"D. A. and I have established a scho¬ 
larship fund at M.l.T. and, in addition, 
the John and Dorothy Wilson Professor¬ 
ship now held by Professor John M. 
Buchanan of the Division of Biochemistry 
in the Department of Biology. 

"My daughter, Eleanor, lives with her 
husband and four children in Green¬ 
wich, Conn. D. A. and I have three 
children. Sarah, the youngest, is entering 
Swarthmore as a freshman in the fall 
of 1971; Richard will become a senior 
at Harvard majoring in mathematics; 
Anne, our oldest, who attended Rad- 
cliffe, is now taking a few years off 
from her studies. 

"I do not plan to have an actual re¬ 
tirement date at 65, but I certainly hope 
by that 'normal retirement date' I will 
have things arranged and will be in 
good enough health so that D. A. and 
I can spend more time at our place in 
Barbados and a t s ea on HOLGER 
DANSKE." 

Wilfred J. Danziger of Bronx, N.Y., 
writes, “Although I had expected to keep 
on working at least until I was 65, the 
decision of my employer, M.W. Kellogg 
Co., to move to Houston in 1970 made 
me change my mind and I accepted early 
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retirement starting June 1970. I had been 
with Kellogg since January 1942 special¬ 
izing in heat transfer. This winter I hope 
to go on a schedule that will include daily 
practice on the fiddle. We are making no 
plans at this time for travel or special 
projects. A week after the '69 reunion, 
we were busy with plans for a vacation 
and when we returned something came 
up that held up my correspondence. At 
this late date, therefore, I would like to 
praise the 40th Reunion Committee for 
the good job they did and to thank them 
for their courtesies." ... A note comes 
from J. Sarto Nadeau of P.Q., Canada, 
as follows, “Still living. Retired five years 
ago after 34 years with Imperial Oil, Ltd., 
a subsidiary of S.O.N.J. in Canada. 
Thanks for your birthday wishes which 
arrived on the very day of my birthday 
(November 23). I am enjoying my pen¬ 
sions with a bit of travel, family visits, 
gardening, fishing and golf.” . . . Leslie 
E. Simon has retired from the army as 
major general and lives in Winter Park, 
Fla., with his wife Marie . . . Frank 
Buckle has retired as mining engineer 
and lives in Green Valley, Ariz., with his 
wife Margaret. Frank is recovering from 
a recent stroke. . . . Ralph H. Crosby 
has retired from Shell Oil Co. after 40 
years of service and lives in Sea Bright, 
N.J., with his wife Joan. The Crosbys 
attended our past 40th Reunion. 

Your executive committee, under the 
leadership of president Frank Mead, has 
arranged an informal mid-winter get-to¬ 
gether at the Bay View Country Club in 
Orlando, Fla., for three days, February 22, 
23 and 24. Any Twenty-niner who wishes 
to attend (wives are welcome) please 
contact your secretary, either by phone 
(305) 946-0425 or writing to the address 
below for details and reservations:— Kar- 
nig S. Dinjian, Secretary, Apartment 14-E, 
Starlight Towers, 6000 N. Ocean Blvd., 
Fort Lauderdale, Fla. 33308 

30 

Again this month we have several retire¬ 
ments to report. As of July 1, 1970, Earl 
Ferguson retired from the New York Tele¬ 
phone Co. In addition to the usual re¬ 
tirement activities he has found an es¬ 
pecially useful and rewarding job, which 
he describes as one-to-one tutoring of 
people in Newark in connection with pre¬ 
school classes "that are given for those 
who are preparing to take high school 
equivalency tests. The Fergusons' daugh¬ 
ter Priscilla graduated from Middlebury 
College and is presently director of the 
greeting card program for the U.S. Com¬ 
mittee for UNICEF. . . . Graham Walton 
has retired “except for a limited amount 
of consulting work, but not enough to 
interfere with golf and travel.” According 
to my records Graham was associated 
with the U.S. Public Health Service in 
Cincinnati prior to his retirement. . . . 
Elizabeth Rossman Everett has retired 
after having taught secondary school 
mathematics for a number of years. Her 
husband Edward is a vice president of 
New York Life Insurance Co. in charge 
of corporate organization and security 
investments. Their son, Edward Jr., grad¬ 
uated from Harvard A.B. '67 and Harvard 


Graduate School of Russian Affairs '68, 
received an M.A. from Boston University 
in 70, and is now working on a Ph.D. in 
political economy at B.U. Daughter-in-law 
Lila won a four-year N.S.F. fellowship to 
Harvard Graduate School and is pre¬ 
paring a dissertation on Russian history 
at the School of Russian Affairs. Eliza¬ 
beth is a member of the Scarsdale Wo¬ 
men’s Club, the Woman's City Club of 
N.Y., and has recently been asked to 
serve on the Alumni Council of Teachers 
College at Columbia. She says that she 
would like to hear from some of the 
other coeds in the class, which leads 
quite naturally to the next item. . . . 
Louise Hall, another Course IV coed, 
took a sabbatical semester away from 
Duke this fall. She “worked into re¬ 
search gradually by way of meetings at 
Winchester in Hampshire and the Uni¬ 
versity of St. Andrews in Fife.” 

Harry Fekas is doing engineering re¬ 
views and staff work at Langley A.F.B. 
in Virginia. He and his wife Athene live 
in Newport News where he says that an 
organizational meeting to form a new 
M.l.T. Club is scheduled for January 
1972. It appears that there are 128 po¬ 
tential members in the area. The Fekas 
have two married daughters and five 
grandchildren. . . . Les Engler is still 
Dean of Administration at the City Col¬ 
lege of New York, struggling with the 
financial problems that many of us have 
read about. He is also president of the 
Tenafly Civic and Welfare Association 
and a trustee of Englewood Cliffs Col¬ 
lege. The Englers have three children: 
John, who is a candidate for a Ph.D. at 
Oxford University in England, currently 
on leave and teaching at Fairfield Univer¬ 
sity in Connecticut; Robert, who received 
an M.S. in urban planning at M.l.T. and 
is working for an urban planning con¬ 
sulting firm in Cambridge; and Ellen, 
who after 2Vz years with the Peace 
Corps in Thailand is working for the 
Public Broadcasting Service in Washing¬ 
ton, D.C. Les says that as he reads about 
the retirements in our class he realizes 
that he has been eligible for a number 
of years but hasn’t set a date yet. He 
wonders whether “at this stage of life 
will the opportunity to play more golf im¬ 
prove your score or will 'old man time' 
more than offset it?” . . . “Mannie" 
Birnbaum was appointed Chairman of 
the Board of Governors of the University 
of Guelph as of January 1, 1972. . . . 
Haskell Small has received a presidential 
citation for his work on the 1971 Alumni 
Fund in the Washington, D.C. area. 

We have at hand a report that Peter 
Kalleiis died on July 19, 1971. Unfor¬ 
tunately I do not have any information 
about him in my records other than the 
fact that he was at one time associated 
with Merritt Chapman and Scott Corpora¬ 
tion. Changes of address: Wilfred F. 
Howard, 31316 Summer Lane W., Fraser, 
Mich. 48026; John B. Osborne, 112 Mill 
Rd., No. Hampton, N.H. 03862; Captain 
Joseph E. Rehler, 77 Wentworth St., 
Portsmouth, N.H. 03801; David Giller, 171 
Foster St., Brighton, Maine 02135; 
Daniel T. Walker, Star Route 2, Box 238, 
Center Harbor, N.H. 03226— Gordon K. 
Lister, Secretary, 530 Fifth Avenue, New 
York, N.Y. 10036 
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You have been hearing about the 40th 
Reunion in June and we hope that you 
have been making plans to attend. We 
have already heard from a few class¬ 
mates who are planning to come to a 
reunion for the first time in 40 years. 
This is an encouraging trend. The re¬ 
union will be housed on campus in one of 
the newer dormitories. Activities will be¬ 
gin with registration and cocktails on 
Friday evening, June 2 and carry 
through Sunday evening when Alumni 
Day activities begin. Alumni Day, Mon¬ 
day June 5, will include luncheon cere¬ 
monies at which our 40th Reunion class 
gift will be presented to M.l.T. Plan now 
to come to the 40th. 

Ray W. Hawksley writes that water 
technology must be replacing rockets 
since those in this new field are pretty 
busy. He has enlarged and instrumented 
the pollution laboratory almost to the 
exclusion of wet chemistry and gravi¬ 
metric analysis, and is now looking for 
picograms instead of milligrams of heavy 
metals. . . . Henry Rockwood of the 
National Oceanic and Atmospheric Ad¬ 
ministration was awarded the Depart¬ 
ment of Commerce Silver Medal for “his 
initiative and extraordinary leadership in 
improving the quality of weather obser¬ 
vations.” Henry is chief of the Data 
Acquisition Branch in the N.O.A.A. Na¬ 
tional Weather Service’s Eastern Region, 
headquartered in Garden City, N.Y. . . . 
Christian E. Grosser was recently elected 
a Fellow of the American Society of 
Mechanical Engineers. He has been en¬ 
gaged in engineering consulting in pri¬ 
vate practice, specializing in machine 
and instrument design. He is also serving 
a ten-year term on the Virginia Board of 
Registration for Architects, Engineers 
and Land Surveyors. . . . Arthur B. Met¬ 
calf has been reelected to the board of 
trustees of Franklin Pierce College. 
Arthur is president and director of the 
Electronics Corporation of America in 
Cambridge and is also a trustee of 
Boston University. 

Charles A. Spiegel of Redondo Beach, 
Calif, has presented his amusing lectures 
on mathematics as a pure fantasy with 
Martian teachers. Too few people are 
aware that mathematics is inherently a 
fantasy world where “truth is what I 
say it is—a fantasy definition.” His use 
of the fantasy format in his presentation 
helps make mathematics clearer for 
young learners. . . . Hot on the heels of 
Man on the Moon, comes Math on Mars. 
Charles Spiegel's creative new form of 
writing the textbook novel, combines 
fantasy with scientific fact. A male math 
teacher and a female biology teacher 
are sent in a cryogenic condition to ob¬ 
serve life on Mars and to give particular 
attention to their method of math. They 
find the Martians a tetrahedral, three¬ 
eyed race with sensitive tentacles of 
purple and green. It is said that this book 
is for everyone who has struggled with 
the new math, as well as for everyone 
who enjoys a good story well told. 
Charles was a consulting engineer and 
served in the Corps of Engineers during 
World War II and completed graduate 
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work at the University of California, 
Bucknell University and the University of 
Southern California. He is now teaching 
at Pacific State University in Los An¬ 
geles. 

Gaynor Langsdorf is serving as chair¬ 
man of the Regional Council for M.l.T. 
Alumni Affairs in Northern California. 
This council provides a means of co¬ 
ordinating all alumni activities by bring¬ 
ing them under the “Big Tent" concept. 
They started in June with a dinner for 
activity leaders with President Wiesner 
as guest speaker. . . . William H. Barker 
writes that he and his wife enjoyed their 
trip to England last November. He was 
hospitalized three weeks in April but is 
now back in stride and looking forward 
to the 40th reunion. . . . Captain W. C. 
Sprenger has retired after 12 years at 
Yakima College, Yakima, Washington 
where he has been teaching engineering 
transfer courses. . . , John A. Fellows 
retired from the staff of the American 
Society for Metals in November 1970. He 
has been doing some consulting work 
and is now working full-time on the 
editorial preparation of material for vol¬ 
ume eight of the A.S.M. Metals Handbook 
(Failure Analysis and Prevention). 

We extend our sympathy to Oliver 
Scharnberg whose son, Major Ronald 
Oliver Scharnberg was killed in South 
Vietnam on March 17, 1971. Ronald was 
a career officer and had been recently 
married. . . . We regret to report the 
death on November 2, 1971 of W. Robert 
James of Glen Oaks Ave., Summit, N.J.— 
Elwood W. Schafer, Class Secretary, 
M.l.T. Rm. 13-2145; James Harper, As¬ 
sistant Secretary, 2700 So. Grant St., 
Arlington, Va. 

33 

First, our sincere thanks for all the 
Christmas cards received. Leona and I 
are glad to hear from so many, even 
though numbers alone prevent our re¬ 
plying. However, some contained short 
messages, and these we love a bit 
more. . . . Dyer Potter says that he is 
still working, but retirement is close; 
they are to tour Spain and Portugal in 
March or April come what may. . . . From 
Bill Baur comes a change of address 
which is merely a confirmation of the 
"Honeymoon Lane”-bit a month ago. Bill 
says that he will spend about six months 
South and the other six in New England. 
Best of luck to each of you two charac¬ 
ters, and thanks for your thoughtfulness 
with the personals. 

From M.l.T., a press release tells that 
Edwin R. Gilliland has been awarded the 
honorary title of "Institute Professor.” 
This makes two of our boys who have 
been so honored; Norm Levinson is the 
other. Ed has been the Lewis Professor 
of Chemical Engineering since 1969, and 
is one of the country’s leading authori¬ 
ties on fractional distillation of petroleum, 
synthetic rubber, and, water purification. 
Ed came to us with a master’s degree 
and took his doctor’s in 1933. He is a 
member of the National Academy of Sci¬ 
ences, and the National Academy of 
Engineering. The sincere congratulations 
of our class go to you, Ed. . . . From an 


unexpected source, the 1933 40th Fund 
Committee, in the person of Line Ryder, 
comes word that Colonel Dominic Chim- 
inielo, of San Antonio, has retired after 
many years with the Army Chemical 
Corps. He is teaching part-time and is 
active in government contract negotia¬ 
tions in Sanantone. That’s it on Dominic. 
I'd like to hear from him direct. . . . Line 
also visited with Charlie Cashman, Fitch¬ 
burg, Mass., by way of the Telethon. 
It seems he is now retired from a paper 
manufacturing concern in Fitchburg and 
is working into a law practice, based 
on his night school law education. Golly, 
here is a guy who has had a law degree 
for years but never did practice. One 
should never retire, but should choose 
something or other on which to spend 
some time to keep from decaying men¬ 
tally. Here is a splendid way of doing it. 
Charlie, won’t you write a short treatise 
on how fellas like you do such things? 
It may help others not so resourceful. 
Thanks for giving Line this fine story, 
Charlie. 

From by far our most dependable news 
source, Cal Mohr, comes some results of 
a stop in Rochester, N.Y. to visit Otto 
Putnam. Now in retirement, he is in the 
antique business and attends many shows 
all over and is now specializing in old 
tools and furniture. The Putnam children 
. are scattered all over, California, Idaho, 
and New York State. . , . Dave Babcock 
told Cal that he didn’t know he was on 
the 40th Gift Committee. My, my, he 
thinks that he is unique which is far 
from so. One may always write Ken Brock 
with questions about how one is ap¬ 
pointed to these committees. Dave ap¬ 
parently got a late start, as he is still 
busy with his children and cannot yet 
retire from Eastman. One son is in the 
boat business in Florida, and another 
is now an intern in medicine. 

We have a quick release from M.l.T., 
called "Presidential Citations.” These ci¬ 
tations are awarded to alumni who have 
been active in the year past, in such 
activities as the Alumni Fund, the Educa¬ 
tional Council, and area clubs. These 
awards are usually made either at Alumni 
Council meetings or at one of the various 
regional conferences. All this leads to 
the fact that, again, Wilber Huston has 
been recognized for his Alumni Fund 
work in and around his area, Washington, 
D.C. Our most sincere congratulations, 
Bill. He was the only 1933 name on the 
list of two double column pages. 

Now for the Alumni Fund capsules: Fred 
Aldrich writes from Seattle that, as his 
retirement approaches, he thinks more of 
New England and his home town of 
Chester, Mass., in the Berkshire Hills. He 
hopes to build a small home high up 
over-looking Chester and the lovely coun¬ 
tryside. . . . Praise be, we have one from 
Bob Dillon. I had about given up. Bob is 
in Puerto Rico helping to start a new 
installation of Union Carbide, for produc¬ 
tion of ethylene oxide and ethylene 
glycol, whatever those are. The new plant 
is at Pehuelas, Puerto Rico, on the south 
shore of the island, near Ponce. Bob says 
that he and his wife have a fine apart¬ 
ment with an excellent view of the 
island’s highest mountains. From memory, 
this must refer to the rain forest area. 


May God Bless the Alumni Fund Cap¬ 
sule; here I have one from almost a total 
stranger. From Lincoln, Neb., comes news 
of Robert A. Dobson. A most active and 
capable man, he became this year chair¬ 
man of the board of Dobson Brothers 
Construction Co. Bob has two sons, ages 
36 and 30, now in the same firm; he also 
has four grandchildren. He is board 
chairman of the Chambers-Dobson In¬ 
surance Co., and is a director of the 
National Bank of Commerce, Kearney 
First National Co., Security Mutual Life 
Insurance Co., Lincoln Steel Corp., 
Cooper Foundation of Theatres, Lincoln 
General Hospital as well as a trustee of 
many other foundations. This most re¬ 
markable man deserves our sincere con¬ 
gratulations and praise. ... It is always 
a pleasure to hear from Tom Fitzpatrick, 
who is busier in retirement than he ever 
was as a teacher. He is still working with 
the Historic Savannah group and is super¬ 
vising some projects for them. He is 
also involved in a land use study of Skid 
way Island, one of the barrier islands off 
the coast. The program, whose aim is to 
protect the bird and animal life on the 
island, is affiliated with the Oceano¬ 
graphic Institute now located there. Son, 
Kevin, is production floor manager for 
W.S.A.V. TV, New York. Son, Bill, is still 
running the ranch at Wellington, Colo., 
doing a job of Hereford cross-breeding. 
Us Angus fellas allow that the breed 
probably needs it. Middle son, Pete, is to 
be ordained as an Episcopal Minister in 
Alexandria, Va., next year. In January 
Tom will serve on a Reynolds Award Jury 
at Washington, D.C., after which the 
Fitzpatricks look forward to a sea-trip 
of an extended nature, hoping to return 
in April, at which time they make for 
their summer place in Western North 
Carolina. 

Tom George comes through with an in¬ 
teresting bit; he is with the flight test de¬ 
partment of Lockheed, on the L 1011, at 
the Lockheed Palmdale facility, but has 
time for some private flying and hiking. 
This past summer his son and he hiked 
across the Grand Canyon. . . . After a 
long time Frank Gilmore comes through 
with his present story. Frank has been at 
Cornell Graduate School of Business and 
Public Administration, but spent last year 
in Lausanne at I.M.P.E.D.E. Management 
Development Institute, which repeats a 
similar stint 14 years earlier. He adds 
that the climbing and skiing were great. 

. . . William E. Rand, is still manager of 
the Sea Ranch Association, in Northern 
California. Very brief, to be sure, but 
glad to get even this, Bill. We appreciate 
hearing from all these classmates and 
thank them as a group. 

Address Changes: William E. Baur, ME; 
Frank Gilmore, MG; Cornelius J. Griffin, 
Jr., MG; Kenneth Moslander, MG; and 
John D. Sweeney, AR. Those wishing any 
of these last addresses, have only to 
write ye scribe, with the usual biographi¬ 
cal material, and it shall be done. 

We regret to announce the passing of 
one of our classmates, Edwin H. Mac- 
Ewen, of Quincy, Mass. Mac was one of 
our architects, and designed several 
theaters, mostly in Quincy. He was the 
owner and publisher of Harrison Pub¬ 
lishing Inc. and also established the 
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Bradford Price Book in Quincy. He is 
survived by his good wife, Dorothy, five 
sons, two daughters, two granddaughters, 
and one grandson. We wish to extend to 
Mrs. MacEwen, and the children, the most 
sincere sympathy of our class in their 
hour of sorrow. 

This seems to clean up the material for 
this month. We really got quite a few 
names to mention, which is all good. I 
would rather have a bit of news from 
each of 100, than a lot from 10. It sells 
more papers. Again, we wish to thank all 
those kind folks who sent us Christmas 
cards and we do so appreciate hearing 
from y'all. Leona and I send our best from 
Florida.— Warren J. Henderson, Secretary, 
1079 Hillsboro Beach, Pompano Beach, 
Fla. 33062 

34 

Our class was honored indirectly when 
Samuel Groves was awarded the 1971 
Bronze Beaver. The award came for 
many years of faithful service to M.I.T., 
capped in my mind, by his term as Presi¬ 
dent of the Alumni Association. . . . 
An item from the Alumni office tells of 
changes at Mallinckrodt Chemical that 
has Harold Thayer moving from president 
to chief executive office. He retains his 
chairmanship of the board of directors. 
. . . From the same source I find that 
Walter Bird took part in a panel at the 
1971 National Plastics Conference. Not 
very surprisingly, he spoke on “Plastics 
in Air Structures" and discussed the 
gradual acceptance in building codes of 
performance rather than specific materi¬ 
als. I can just imagine walking into our 
local building inspector with plans to put 
up one of Walt's structures! 

I have a couple of items from people 
who were good enough to include some 
news with their Alumni Fund contribu¬ 
tions. We are twice blessed—once for 
the gifts, and once for writing: Timothy 
Coleman says: “After retirement from 
Union Carbide subsidiary I have assisted 
in postal reform and reorganization as 
assistant postmaster general, southern 
region (11 states).” Some of this reorgan¬ 
ization seems to be working. I’ve gotten 
some astonishingly fast deliveries on 
parcel post recently. . . . The other note 
is from Richard Miller who writes: “I 
retired from U.S. Steel in 1970, after 34 
years in research and technology. This 
year I bought a house in Winter Park, 
Fla., and am now in the process of mov¬ 
ing there from Pittsburgh, Pa., my home 
since 1942. My son Tom graduated from 
Williams in 1964 and his (brother, sister?) 
from the University of Denver in 1968. 
Both are married and have little girls. 
Best regards." Sorry about that blank, 
Dick, but you seem to have left one word 
out. 

In the December issue I mentioned see¬ 
ing Winnie and Tad Taylor. Comes their 
Christmas card and word that they are 
going to beat the New England winters 
again by revisiting Mexico. . . . Still on 
a personal note, I have recently been 
made chairman of the town Conservation 
Commission. It is slow work but we have 
finally succeeded in getting most of our 
salt marshes under either actual owner¬ 


ship or easement control. 

I realize that I missed the opportunity of 
the December issue to wish you all a 
Happy Holiday season. So let me at least 
hope the new year will be as good to us 
as we can make it.— R. M. Franklin, 
Secretary, Satucket Rd., Brewster, Mass. 
02631; G. G. Bull, Assistant Secretary, 
4961 Allan Rd., Washington, D.C. 20016 
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Helen and Sam Brown sent me a happy 
and interesting Christmas letter and pic¬ 
tures of their children and grandchildren. 
“A Merry Christmas to all. Our son, Don, 
Dot and their daughters, Sharon 
age one-and-a-half, and Rita, age two- 
and-a-half, make their home in Somerset, 
N.J. Both little granddaughters are dy¬ 
namic and friendly and rapidly changing 
as all tots this age. Don had a busy time 
at J. C. Penney's in New York working on 
computer data processing and other 
things—such that he was awarded an 
extra week’s vacation. Our newest grand¬ 
daughter, Elizabeth Ann (Beth) Winston, 
was born last March. Her mommy and 
daddy, Joan and John, make their home 
in Ann Arbor, Mich. They plan to be with 
us during the holidays, and right after 
New Year’s will be taking a short ski trip 
to Vermont, leaving Beth with us. Joan is 
a full-time homemaker and also is taking 
courses at the university this semester. 
John has just about completed the 
courses for his doctorate, picking up his 
master’s en route and will soon embark 
on his doctoral thesis in a branch of new 
and higher math. We are still playing 
golf individually and together. Sam re¬ 
mains a 22 handicap duffer, and Helen 
has her own high handicap too. Sam 
competed in the M.l.T. Class of 1935 
Golf Tournament but lost in the finals. 
October found us in Barcelona, Spain, 
attending a meeting of the International 
Bridge, Tunnel and Turnpike Association 
at which Sam gave a technical paper. 
While there, we took the air shuttle to 
Valencia and had a reunion with our old 
friends, Doris and Bob Carr, who had just 
arrived to visit their newly married daugh¬ 
ter, Jo Anne and her husband, German 
Sanchis. We all had a great day together, 
including a real Paella Valenciana. We 
then traveled on and spent a few days 
in Rome, Capri, Venice, Geneva, Chamo¬ 
nix (Mont Blanc), Normandy and Mont 
St. Michel and finally Paris. Thus 1971 for 
us and ours. To all of you, we wish good 
health and the Peace and Joy of Christ¬ 
mas throughout 1972.” 

Robert Spaulding sent the following note 
in thru the Alumni Fund office: I attended 
M.l.T. as a freshman only. I find the M.l.T. 
Alumni activities in this area far more 
interesting than those of another Cam¬ 
bridge university that I subsequently at¬ 
tended. . . . Jack Holley is his usual 
ebullient self, witness the following note 
also received thru the Alumni Fund of¬ 
fice: “In for divorce again. Thanks be the 
farmyard's full of chickens. Had my third 
heart attack and ninth right shoulder dis¬ 
location (not concurrent). Do you sup¬ 
pose I’ve got a trick shoulder? Still em¬ 
ployed—civil service—navy but what with 
austerity, how long? 


Rosemont College at Rosemont, Pa., an¬ 
nounced the election of Robert F. Flood 
to the board of trustees. They went on to 
tell about Bob as follows: “Robert F. 
Flood attended Georgetown University for 
two years, then graduated from M.l.T. 
in 1935. Immediately thereafter, he joined 
the Linde Division of Union Carbide Corp. 
as development engineer and in 1962 
became president of the division. In 1966 
Mr. Flood was elected vice president of 
Union Carbide and presently serves in 
this capacity. The father of seven chil¬ 
dren, Mr. Flood’s daughter, Patricia, is a 
junior at Rosemont. Also, he is a member 
of the board of lay trustees, Missionary 
Servants of the Holy Trinity and a Direc¬ 
tor of St. Augustine’s Parish School 
Foundation of Larchmont, N.Y. 

Changes of address have surfaced for 
Jack Colby who is back at Islamorada, 
Fla. for the winter; Thomas K. Graham is 
now located at 4040 96th Ave. S.E. 
Merce’s Island, Washington; and Ewing T. 
Sparing's latest address is Box 5241, 
Grand Central Station, N.Y.C. On my last 
business trip to California I had dinner 
with Edith and Ham Dow and with Verna 
and Gerry Rich. It was my first and, I 
hope, last trip without golf clubs to the 
west coast. I am resting up a badly 
wrenched knee, in which I displaced the 
fibula, so that I can compete in our 12th 
class Golf Tournament coming in a few 
months. 

Happy Vacation to all of you who are 
following the sun this winter—write when 
you get back. To the rest who are bogged 
down in day-to-day responsibilities in 
snow and slush country, keep well and do 
write—do it during the hours you used to 
spend watching N.F.L. Monday night foot¬ 
ball.— Allan Q. Mowatt, Secretary, 61 
Beaumont Avenue, Newtonville, Mass. 
02160 
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Accepting a challenge to revitalize the 
White Motor Corp. of Cleveland has at¬ 
tracted two of our classmates: Semon 
(Bunkie) Knudsen has found another 
"auto" company and has become chair¬ 
man and chief executive officer. Spencer 
Mieras has moved from Borg-Warner to 
become vice president—international. 
. . . They are not the only ones who 
have moved: Jack Austin is now on the 
east coast, his address is Sea Pines Co., 
Hilton Head Island, S.C. 29928. . . . 
Gordon Thomas is on the west coast 
with the Fluor Corp., Box 7030, East 
La Branch, Los Angeles 90022. . . . Fred 
Assman writes that he, Mary and the 
girls "had a grand vacation in Paris, 
Innsbruck vicinity and Connemara (which 
restroom door would you choose if they 
were marked ‘MNA’ and ‘FIR’?)” On his 
return he found that his plant had been 
flooded with 10 feet of water (Thiokol 
Chemical Corp. in Trenton, N.J.). 

Fred Carten reports on his move to 
Boca Raton and that he retired after 30 
years with the U.S. Army as an officer 
and as a civilian. He expects to travel 
in this country and abroad for a time 
before settling down. . . . Richard Lane, 
a graduate member of the class, retired 
as director of engineering for the 
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Abrasives Division of the Bendix Corp., 
and has become director of marketing for 
the Frank Bancroft Company of Dear¬ 
born, Mich. 

Investigation following discussion at our 
reunion has brought to light the hereto¬ 
fore unrecorded deaths of two class 
members: Whitin Brewer, and Harry 
Tichnor. 

Your secretary continues to be grateful 
to those class members who send her 
clippings and notes about themselves or 
others. My thanks this month to Hank 
Lippitt, Leo Kramer and Elliott Robin¬ 
son.— Alice H. Kimball, Secretary, 100 
Memorial Dr., Apt. 8-6C, Cambridge, 
Mass. 02142 or P.O. Box 31, West Hart- 
land, Conn. 06091 

37 

Hjalmar D. Bruhn is a professor of agri¬ 
cultural engineering, University of Wis¬ 
consin, teaching courses in farm power 
and machinery. Over the years his re¬ 
search has resulted in development of 
tree planting equipment, mechanical 
cherry harvesting equipment, forage 
wafers and he is now working on me¬ 
chanical dewatering of alfalfa and lake 
vegetation. ... O. William Muckenhirn 
was elected 1970 “Engineer of the Year” 
by the Toledo Technical Societies and 
recently was elected National Director of 
Eta Kappa Nu Association. . . . Harry N. 
Wallin is now manager of projects, Min¬ 
ing and Metal Division, Bechtel Corp. He 
retired on October 31, 1968 as a rear 
admiral from the U.S. Navy, Civil Engi¬ 
neering Corps. . . . George DeArment 
was recently appointed chairman of the 
Meadville Area Recreation Authority 
which is the first such organization in the 
State of Pennsylvania. ... Ed Corea re¬ 
ceived his 30-year service certificate and 
pin from the U.S.N. Supervisor of Ship¬ 
building, Quincy, Mass., in March, 1971. 
Last August Ed hosted the Charles River 
Wheelmen on their sunrise 35-mile bike 
ride through Hingham, Cohasset and 
Scituate. 

Alfred C. Schroeder recently received 
the 1971 Vladimir K. Zworykin Award at 
the Northeast Electronics Research and 
Engineering Meeting in Boston. The In¬ 
stitute of Electrical and Electronic Engi¬ 
neers honored Al, a member of the Tech¬ 
nical Staff of R.C.A. Laboratories in 
Princeton, N.J. for his “outstanding tech¬ 
nical contributions to television and par¬ 
ticularly his leadership in the development 
of color television.” He started his tele¬ 
vision research in 1937, when he joined 
R.C.A. His work led to his invention of the 
shadow mask color tube utilized through¬ 
out the world. In all, he received 65 U.S. 
patents for his invention in television and 
allied fields. 

It is with sadness, I report receiving a 
letter from Les Klashman in which he 
states that his wife, Betty, passed away 
on October 11, 1971, after a brief illness. 
Les had planned to retire from the U.S. 
Government Environmental Protection 
Administration in December 1971. 

By the time you receive this issue of the 
Technology Review, you will have re¬ 
ceived a registration form for attending 
our 35th reunion at the Chatham Bars 


Inn, on Cape Cod, June 2-5, 1972. If you 
haven't already sent in the form, now is 
the time to get it in the mail.— Robert H. 
Thorson, Secretary, 506 Riverside Ave., 
Medford, Mass. 02155; Curtiss Powell, 
Assistant Secretary, Rm-5-325 M.I.T., 

Cambridge, Mass. 02142; Jerome Salny, 
Assistant Secretary, Egbert Hill, Morris¬ 
town, N.J. 
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It appears to me that there could be 
considerably more alumni news to report 
from the Class of ’38 for this issue 
—but we have been somewhat let-down 
as far as correspondents go. No doubt 
this is due to the resultant after-holiday 
(cash) blues! 

At any rate, here goes: Burt Grossel- 
finger’s postcard does a neat bit of 
theatre advertising; for those wishing to 
witness his talents, he is appearing at 
the Playbox Studio, 94 St. Mark’s Place, 
New York City, in “Tidings, Comfort, and 
Joy." After viewing the multiple photos 
on the card, aside to Burt: How many 
faces of Burt can there be? . . . Walt 
Johnson tells us that he had been indulg¬ 
ing in much variety situation-wise until 
April of this year when he joined the 
engineering department of Digital Plant, 
Boston. Let’s hope he has found his 
niche. ... We all know about the popular 
concept of recycling of waste and realize 
its vast importance. As Director, Division 
of Information Services at the Appleton, 
Wis., Institute of Paper Chemistry, W. S. 
McClenahan, directs major efforts toward 
the development and promotion of com¬ 
puterized information storage and re¬ 
trieval services—really getting down to 
the nitty-gritty!. . . . Most unusual, to say 
the least, but to quote my good friend 
Ed Hadley, “I'm a grandmother at last"— 
(some people do make nervous grand¬ 
parents—or, did “grandmother" actually 
write your card?) Ed relates more news 
about his son than himself. Young George 
is now employed at the University of 
Stuttgart, Germany—quite a ways from 
home. 

I leave you for the nonce with the good 
word that though we may be experienc¬ 
ing a “bit of weather” right now, remem¬ 
ber that “Spring is just around the 
corner”—the one after the next big snow¬ 
storm!— A. L. Bruneau, Jr., Secretary, 
Hurdman and Cranstoun, Penney and Co, 
140 Broadway, New York, N. Y. 10005 
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The arrival of winter on Nantucket 
brought a bit of snow, sunshine and cold 
weather, and a promise of a fine year for 
your secretary and hopefully for all the 
members of the class. 

Good news about two of our members: 
Rogers B. Finch of Rensselaer Poly¬ 
technic Institute has been elected to the 
position of Executive Director and Secre¬ 
tary of the American Society of Mechani¬ 
cal Engineers. The announcement was 
made November 29 and we send our 
warmest congratulations to Rogers. He 
has been at Rensselaer Polytechnic In¬ 
stitute for 17 years in various positions, 


and early in the 1960's served as direc¬ 
tor of university relations for the Peace 
Corps. . . . Another press release from 
A.S.M.E. shows Kenneth A. Roe named 
president for the 1971-1972 year. Ken 
served in the navy during World War II 
and after receiving his degree from M.l.T. 
he joined the firm of Burns and Roe. As 
chief operation officer of that firm, Ken 
logs an average of 150,000 air miles a 
year visiting company projects around 
the world. He is a member of many or¬ 
ganizations, and is chairman of the In¬ 
dustry Advisors’ Committee to the Me¬ 
chanical Engineering Department of Man¬ 
hattan College. Ken has authored many 
technical publications and addressed 
numerous professional and industry or¬ 
ganizations. Good luck to you Ken Roe 
in your new undertaking. 

We have received the unhappy news 
that Basil Staros died on October 28, 
1971. His family address is 12 Tuxedo 
Drive, Melville, N.Y. 11746, and we send 
along our heartfelt condolences to them. 
William D. Hope died on May 29, 1971, 
and we had not heard of it until this 
week. A letter from Mrs. Hope to us was 
most inspiring with information about 
Bill's many activities and his compelling 
interest and faith in the young people of 
today. He had been a research engi¬ 
neering physicist with the Xerox Corpora¬ 
tion for the past 15 years, and was about 
to complete seven years on the school 
board in Rochester, N.Y., at the time of 
his death. The family address is 40 Long- 
acre Rd., Rochester, N.Y. 14621. 

A note from W. K. Hooper shows a move 
of himself and family to Pittsburgh, Pa. 
(Fox Chapel) after 23 years in Brookfield, 
Conn. National Steel's merger with Re¬ 
public Foil, Inc. in 1969 moved the 
Hoopers where he is now vice president 
—administration with National Aluminum. 
They have three married daughters and 
two sons at home. . . . 1971 was a “de¬ 
gree year," for William R. Stuart and the 
entire family—Bill just received his Ed.D 
from the University of Buffalo, his son 
Joseph received his M.S. from University 
of Southampton in England, and daughter 
Marjorie received an A.A. from Southern 
Seminary and i s now transferring to 
Cornell. A very good year for the Stuarts. 

Sam Fry wrote from Seattle that he is 
still working at Boeing, presently on 
space shuttle systems engineering. He is 
very active in Seattle mountaineers and 
on local planning commission. Christmas 
time saw a double wedding for their two 
daughters. . . . Congratulations to 

George E. Power who was awarded a 
Ph.D. in materials science from the Uni¬ 
versity of Cincinnati in August, 1971. 
George is performing a “first,” as a re¬ 
search fellow at Formica Corp., Cin¬ 
cinnati. . . . Your secretary wishes you 
all the good things and among your res¬ 
olutions he hopes you will find time to 
jot a line to him directly or through 
Technology Review, so all the Class can 
be aware of your activities.— Michael 
Driscoll, Secretary, Box 1044, Nantucket, 
Mass. 02554 
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Sandford Peek writes that he is "having 
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It was "M.l.T. year" at the American 
Society of Mechanical Engineers’ con¬ 
vention in Washington, D.C., in Novem¬ 
ber, 1971. Kenneth Roe,'41, presided as 
A.S.M.E. President; Horace S. Beattie,'33 
(with Mr. Roe, left and Mrs. Beattie, top 
picture) received the A.S.M.E. Medal; 

Luis Ferre,’24 (with Mr. Roe, center left) 
the Hoover Medal; Stephen H. Cran¬ 



dall,'46 (at the left with Dudley D. Fuller 
and Charles E. Walker,'52, Undersecre¬ 
tary of the Treasury, center right) the 
Warner Medal; Charles S. Draper,'26 
(with Allen R. Catheron, left, at the 
bottom left) the Oldenburger Medal; 
and William Webster,'23, (left, with G. E. 
Sherrod, at the bottom right) the John 
Fritz Medal. 


a lot of fun developing and manufactur¬ 
ing new products based on ultraviolet 
radiation for the Hanovia Division of 
Conrad Precision Industries.” . . . Alan 
Macnee is on sabbatical leave from the 
Department of Electrical and Computer 
Engineering at the University of Michigan. 
He is spending his sabbatical looking at 
circuit problems arising in measurement 
systems for high energy rays at Goddard 
Space Flight Center... . R. S. Hill’s F.A.A. 
paper on S.T.O.L. is in the current De¬ 
partment of Commerce publications list¬ 
ing. . . . Bob Howard reports that he is 
attached to a group at Huntsville de¬ 
veloping Hybrid Microcircuits for space 
computers. Bob had been doing work 
on the development of Laser trimming 
technology for film resistors. The No¬ 
vember issue of Solid State Technology 
magazine carried an article by Bob on 
his laser work. 

Just got a scouting report from Paul 
Hotte who attended an industry meeting 
at the Wychmere Harbor Club in Novem¬ 
ber. He reports that the Harbor Club 
facilities and service are outstanding and 
enthusiastically recommends our Thirti¬ 
eth Reunion to one and all. We have 
already received approximately forty res¬ 
ervations (this is being written in mid- 
December). If you have not sent yours in 
yet, please send it to Warne Johnson, 
NOW!— Ken Rosett, Class Secretary, 191 
Albemarle Rd., White Plains, N.Y. 10605 
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I hope you will overlook the fact that I 
did not present a column of class notes 
for the previous issue of the Review. The 
press of everything at home and In the 
business prevented me from completing 
everything we wished to do. We plan to 
make amends by producing a lengthy 
column for this issue. 

We received a note from Robert F. 
Nelson, Jr., describing his boy scout 
canoe trip in Maine during June. Bob, 
the scoutmaster, the assist scoutmaster 
and his family, another father and 21 boy 
scouts from Bethesda, Md. Troup 1092, 
began the trip on June 19 at Telos Land¬ 
ing in Maine. They traveled to Allagast 
Lake by way of Chamberlain Lake and 
Allagast Stream. The weather was good, 
and the winds fair, but only four fish 
were caught by the entire party. Bob 
found a wallet containing $60 in the 
Allagast Stream, which is even better 
than catching four fish. . . . Bob Bailey 
reports he divides his time between the 
Whitehall Co. of Boston, where he di¬ 
rects the data processing and systems, 
and his numerous other activities. Bob is 
on the executive committee of the 
Metropolitan Area Planning Council, the 
Advisory Board of the Mass. Bay Trans¬ 
port Authority, and the Mass. Forest and 
Park Association. Bob is also active on 
the Mass. Federation of Planning Boards, 
the Board of Directors of the Greater Bos¬ 
ton American Youth Hostels, and the 
Sharon Planning Board. Bob combines 
these worthwhile activities with bicycling, 
tennis and sailing with his six children. 
John Gunnarson was kind enough to 
send me the biographical reports of three 
classmates that arrived too late for in- 
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elusion in the 25th reunion booklet. We 
are, therefore, pleased to share these 
with you. . . . Raymond E. Benenson 
is Professor of Physics at the State Uni¬ 
versity of New York in Albany. Raymond 
graduated from M.l.T. in Course VI and 
received his Ph.D. at the University of 
Wisconsin. Raymond's wife, June, is a 
1954 graduate of Wisconsin. He was 
married in 1956 to June Freedman and 
the Benensons now have three girls, 
aged 12, 10 and 6. Raymond belongs to 
the Sigma Xi and Sigma Pi Sigma, pro¬ 
fessional honor societies and to the 
American Physical Society and American 
Association of Physics Teachers, profes¬ 
sional groups. Raymond’s hobbies are 
tennis, which he greatly enjoys, and his 
hi-fi. My wife, Mary, and I, were pleased 
that we were at the Benensons’ table at 
the 25th Reunion banquet and dance. 
Pauline (Glazier) Teague, one of our 
few, but grand, female classmates has 
kindly enclosed the photo shown above. 
In September she and two classmates 
from Course XVI held their own 25th re¬ 
union at the San Juan Island home of 
Beverly (Beane) Graham. Betty (Bunte) 
Stevens is the third member of the group. 
Betty and Pauline are "retired" but 
Beverly is still working. 

John A. Knauss is the Dean of the 
Graduate School of Oceanography at the 
University of Rhode Island at Kingston, 
R.l. John received his M.A. and Ph.D. 
in oceanography after graduation from 
M.l.T. He married Lynn Mattson, a ’49 
graduate of Radcliffe, in 1954 and the 
Knausses have two boys, aged 10 and 
8. . . . Sterling S. Bushnell completed his 
biography from his home at The Larches, 
Middle Warberry Rd., Torquay, Devon, 
England. Sterling is the senior project 
engineer for Howmet-Misco Ltd., a 
wholly-owned subsidiary of the American 
company, Howmet Corp. Since gradua¬ 
tion Sterling has worked for Armco Steel 
in Ohio, the Breneman-Hartshorn Co. of 
Cincinnati, and then the Howmet Corp. 
Misco Division at Muskegon, Mich. The 
last 11 years Sterling reports, have been 
spent with Misco, making precision 
castings for jet engines, gas turbines and 
he has enjoyed every minute of it. The 
Bushnells have been in England about a 
year and expect they will have another 
year there. Their oldest boy is in the 
Army. M.P.’s near Reno, a daughter is 
now engaged to an Englishman, and the 
youngest two are attending grammar 
school. Sterling's wife is kept busy in 
the large Victorian house in which they 
live, and Sterling is well occupied by 
the large garden. 

John Aitken, 3rd, is a partner in the 
C.P.A. firm of Mathieson-Aitken of Phila¬ 
delphia. After graduation from M.l.T. 
John received his M.B.A. at the Wharton 
School of the University of Pennsylvania. 
John, his wife Marjorie, and four sons, 
aged 20 to 14, and daughter Julia, 10, 
live at 8210 Ardmore Ave. in Philadelphia. 
John is active in the American Institute of 
C.P.A.’s, Penn Charter Alumni Society, 
Wyndmore Little League Manager, and 
the Union League of Philadelphia. His 
hobbies are golf, baseball coaching and 
do-it-yourself building projects. . . . 
John W. Taylor has co-authored an im¬ 
portant article "Digital Techniques Ad- 



Lett to right: Pauline Teague, Beverly 
Graham, and Betty Stevens, all of the 
Class ot '46, at a recent gathering. 


vanced Tactical Radar." For several 
years all receivers used by Westinghouse 
surface and shipboard radars were de¬ 
signed under his direction with special 
emphasis on reducing their vulnerability 
to jamming. John has worked as an ad¬ 
visory engineer since 1962 and has de¬ 
veloped digital techniques for tracking 
radars which improved range resolution 
and tracking capability. He holds 20 U.S. 
patents on these radar techniques. . . . 
Reuben Samuels, Vice President and 
Chief Engineer of Thomas Crimmins 
Contracting Co. of New York City, was 
the guest speaker at the American As¬ 
sociation of Cost Engineers September 
meeting. The topic of his talk was “A 
Heavy Construction Contractor Asks, Is 
the Low Bid Cheapest?” 

We are pleased to announce that M.l.T. 
awarded the Bronze Beaver to Donald A. 
Hurter in November 1971. Don received 
the award for his consistent activity in 
alumni affairs as class officer, club of¬ 
ficer, Alumni Fund worker and chairman 
and member of several committees. Don 
was particularly praised for his consider¬ 
able efforts over the past decade to 
initiate Lifetime Learning Programs for 
M.l.T. alumni. . . . Until the next issue, 
good health and good luck.— Russell K. 
Dostal, Secretary, 18837 Palm Circle, 
Cleveland, Ohio 44126 
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You have all received the reunion notice 
and hope you are making provisions in 
the year’s plans so that you can attend. 
It sounds like fun for the whole family. 
Gina and I plan to be there with Bob and 
Lisa and hope to do a little sailing. We 
will undoubtedly also bring our golf clubs 
so Gina can try one of the courses on 
which I killed snakes so many years 
ago. 

The clipping services advise that Russ 
Palmiter has been named chief research 
engineer by Ace Medical Instruments of 
Somerville . . . Barrett Brown has been 
named president of the Oxzyn company 
in Trenton, N.J. Oxzyn, a division of 
Aerosol Techniques is a maker and pack¬ 
ager of private label cosmetics. 


A note from Walt Kern advises that he 
is chief mechanical engineer for Tera- 
dyne in charge of electronic packaging 
and systems engineering. He lives on 
the beach in Cohasset, Mass., and 
though he has just obtained his eighth 
patent in the electronic packaging field 
he allows as to how business is still not 
great—maybe he can lead us to beach¬ 
combing. . . . Martin Haas worked for 
five to six years after graduation as an in¬ 
dustrial meteorologist for several firms 
in the greater Boston area. He then 
affiliated with the air force—first with 
the Cambridge Research Labs in Bedford 
and now, since 1960, with Logistics 
Command and Systems Command also in 
Bedford. With the former he did project 
and administrative as well as meteoro¬ 
logical work. At present he is a program 
analyst performing control functions for 
such offices as Spacetrack, Cobra 
Talon, and Combat Grande. Marty, his 
wife, two sons, and daughter reside in 
Reading, Mass. ... A very nice letter 
from my old pal Jim Prigoff follows: “As 
a grandfather of one week I thought I’d 
check in to see if any others have arrived 
at that state in life. Our daughter Gail and 
husband Roy are living in British Colum¬ 
bia where they intend to farm. They 
have been joined by Rubian—seven lbs 
of him. 

"Our twins, Bruce, a junior at Beloit 
and Wayne, a sophomore at Tufts; and 
daughter Lynn a freshman at Cornell. 
Arline is a supervisor at Community 
Mental Health in White Plains after a 
three-year stint in central Harlem with a 
rehabilitation program. She's become a 
pro in the field of para-professional 
training and is currently also teaching 
at the New School. I'm still exec. v.p. of 
Rosenau Brothers in the children’s ap¬ 
parel field and just recently opened a 
new misses operation to be called "Habi¬ 
tat.” Although I’m still actively playing 
squash racquets I retired undefeated as 
national champ from squash tennis two 
years ago. Arline and I have continued 
our travels and camping activities. This 
summer we took a pup tent and two 
sleeping bags to the West Coast— 
rented cars and drove and flew from 
Vancouver to Tijuana stopping at all the 
great beaches with a wonderful side 
trip into the Olympic Range and the 
Cascades. We are now reading and 
studying about Hawaii as we plan to go 
camping there next summer. 

”1 was elected a member of the Ex¬ 
plorers sometime ago so that I travel 
vicariously through exposure to the ex¬ 
ploits of others in the many months that 
I'm confined to the environs of New 
York. We’re looking forward to the 
Twenty-fifth and the opportunity of re¬ 
newing many old friendships.” Thanks 
Jim. We’ll see you in June. Trust that it 
will be a good snowy year for the winter 
sports devotees and as you read this, if 
all goes according to plan, we will be 
skiing the slopes of Switzerland. Drop 
a line.— Dick O’Donnell, Secretary, 28516 
Lincoln Rd., Bay Village, Ohio 44140 

48 

Norm Kreisman and Gordon Johnson 
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were hosts at a stag cocktail party at 
Norm’s home in Washington. They in¬ 
vited all 123 members of the class of '48 
who live in the Washington area including 
Virginia and Maryland. After cocktails 
several classmates stayed for dinner with 
Norm and Gloria. . . . Jack Page has re¬ 
ceived 229 responses to his letter. Two 
hundred classmates have expressed their 
plans to support the 25th Reunion Gift 
and/or attend the Reunion. The level of 
support is encouraging and provides a 
starting point in our drive for a megabuck 
gift to M.l.T. 

Marshall Dick writes from Montgomery, 
Md. He and Kathleen Davis were married 
in 1969. They are expecting their first 
child in April, 1972. At this point Mar¬ 
shall and Kathleen have an excellent 
chance of winning a prize at our 25th re¬ 
union in 1973 for being the parents of the 
youngest child. Anyone wanting to chal¬ 
lenge them will have to begin their entry 
prior to October ’72. In his job . . . Mar¬ 
shall is helping the navy abate pollution. 
. . . Dick Snow is joining Manning 
Fabrics, St. Pauls, N.C. as assistant to 
the vice president. Dick has been tech¬ 
nical manager of B. F. Goodrich Footwear 
Co. in Lumberton, N.C. since January 1, 
1966. Dick’s 23 years of experience with 
B. F. Goodrich began after graduation in 
1948. 

The Alumni Association recently an¬ 
nounced the presentation of the 1971 
Presidential Citations to five alumni com¬ 
mittees and councils. The following mem¬ 
bers of the class of '48 were among those 
receiving the citations: Philip Lally, 
George M. Keller, Jr., and R. Maurice 
Tripp for contributions to the San Fran¬ 
cisco Educational Council; Gordon 0. F. 
Johnson as a member of the Washington, 
D.C. Regional Conference Committee and 
Adolf F. Monosson for participation in 
the National Coordination Committee for 
the 1971 Entrepreneurship Workshops. 

Sonny Monosson’s speech to a seminar 
on Venture, or High Risk, Development 
Capital at the University of Toronto 
School of Business was reported In the 
Toronto Daily Star. Ken Brock sent me 
the news clipping which describes Sonny 
as a soft selling bow-tied entrepreneur 
who works out of an office on School 
Street in Boston with one rented tele¬ 
phone. Sonny’s subject was "How to Run 
a Business—Without Money.” 

Ben Kessel and his wife Phyllis were 
among the 63 people killed in October 
when a British European Airways plane 
crashed and burned in Belgium. Ben had 
been in London on business, when he 
and Phyllis took the flight to Austria 
where one of their children, Irene, 19, 
was spending her junior year in college. 
Ben’s activities in the Alumni Associa¬ 
tion Included being president of the M.l.T. 
Club of Framingham in 1964-65. Ben and 
six others formed Computer Control Co., 
Inc. in 1953. By 1966, when the company 
had grown to over $20 million per year 
the company was merged with Honeywell. 
Ben received his master’s degree from 
Course VI, EE, in 1948. He had graduated 
from Texas Tech with a B.S. in 1946. 

Dick Harris has been elected to the 
board of trustees of Worcester Junior 
College. . . . Don Davenport is vice presi¬ 
dent and general manager of the Sunny¬ 


vale Division of S.O.S. Corporation. The 
Sunnyvale and Plocerita Divisions of 
S.O.S. furnish over 80 per cent of all 
ordnance devices on the Apollo Mission 
(exclusive, of course, of the rocket mo¬ 
tors).— S. Martin Billett, Secretary, 16 
Greenwood Ave., Barrington, R.I., 02806 
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As I attempt to meet a pre-Christmas 
deadline for these class notes, thoughts 
of my hoped-for annual February visit to 
St. Croix keep intruding. Fortunately, 
there are only a few notes this month. 

Stan Margolin received a letter on sta¬ 
tionary of the "South Sea Textile Manu¬ 
facturing Co., Ltd." in Hong Kong from 
Mrs. Madeleine Tang, giving a new 
residential address for Mr. Jack C. Tang. 
How did Jack ever find a vacant apart¬ 
ment in Hong Kong? This could be a 
major accomplishment. . . . From M.l.T. 
comes word that Ira Dyer has been ap¬ 
pointed head of the Department of Ocean 
Engineering beginning October 1, 1971. 
I believe Ira is also now listed as a full 
professor at the Institute. Congratula¬ 
tions, Ira. 

William S. Edgerly has been awarded 
the 1971 Bronze Beaver "in grateful 
recognition of distinguished service to 
the M.l.T. Alumni Association.” The cita¬ 
tion reads: “Through a multitude of 
alumni leadership roles, he has con¬ 
tributed to the growth of Boston alumni 
activities, the M.l.T. Club of Boston, the 
Long Range Planning Committee on 
Clubs and Regions, the formation and 
early direction of the Alumni Club Ad¬ 
visory Board; has served the Alumni As¬ 
sociation on its board of directors, as 
vice president and as chairman of the 
Alumni Advisory Committee to the M.l.T. 
Commission on Education. He has also 
served on two Visiting Committees of the 
Corporation and now serves as a mem¬ 
ber of the Corporation. In all these ac¬ 
tivities, he has inspired confidence and 
accomplishment among his fellow volun¬ 
teers and given new vitality and direc¬ 
tion to strengthening the Institute.” Con¬ 
gratulations, Bill on this very special 
award, one which is certainly well de¬ 
served. Three members of the Class of 
’49 shared in the 1971 Presidential Cita¬ 
tions of the Alumni Association; Wil¬ 
liam C. Howlett, with the Washington, 
D.C. Regional Conference Committee; 
and Jerome Leva, Jr. and Ronald L. 
Greene, with the San Francisco Educa¬ 
tional Council. 

Henry S. Rowen has resigned as 
president of Rand Corporation, the 
resignation to be fully effective in 18- 
months' time. The article makes it clear 
that Rand has been a center of turbu¬ 
lence for some time, what with changing 
national priorities and attempts by the 
organization to diversify away from mili¬ 
tary research into domestic social issues. 
Actually, there is mounting evidence that 
“think-tanks” and other consulting or¬ 
ganizations are going through very 
rough times. Many of us are keeping our 
heads down as much as possible. Never¬ 
theless, life goes on. I wish for each of 
my classmates that 1972 will be a better 
and more fulfilling year than any before. 


—Frank T. Hulswit, Secretary, 77 Temple 
Road, Concord, Mass. 01742 
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Edward Friedman, Associate Professor of 
Electrical Engineering at the University 
of Hartford, was elected chairman of the 
faculty senate in June of 1971. He was 
also elected to a one-year term on the 
Board of Regents on October 19, 1971. 
Edward joined the faculty in 1962 and 
advanced to his present rank in 1966. 
. . . John J. Earshen is assistant for 
electronics program in the office of vice 
president, planning and development at 
Cornell Aeronautical Labs, and profes¬ 
sional lecturer at the State University of 
New York at Buffalo. He has been ap¬ 
pointed to head the technical program 
for the Acoustical Society of America 
meeting in April at Buffalo. John has also 
set out on a lifetime goal of catching one 
of every species of sport fish. . . . Robert 
W. Roig is with the General Research 
Corporation in Arlington, Va. His present 
activities are concerned with providing 
technical support to A.C.D.A. Bob is still 
flying C-130’s for the Air Force Reserve. 

Claus G. Manasse has been with 
Borden, Inc. since January of 1971, 
where he heads up the budgets and 
planning department. Since August the 
family (wife-Ellen; son-Michael, age 3V4; 
daughter-Karen, age 1 Vi) have been liv¬ 
ing in Columbus, Ohio—near the Univer¬ 
sity area. . . . Jean P. Altorffer has been 
vice president of the aluminum group of 
Howmet Corp., Greenwich, Conn., since 
April of 1971. Jean was previously with 
Pechiney (France) in aluminum fabricat¬ 
ing. Howmut is affiliated with Pechiney, 
France. . . . The Winter Haven Mall, the 
largest enclosed, air-conditioned, car¬ 
peted mall in Central Florida, opened on 
September 23, 1971, where Miss America 
attended the ribbon-cutting ceremony. 
This mall is owned and was developed by 
Jack Pines. Ultimately it will comprise 
over 50 stores. 

Bob Snedeker moved to Andover in 
September after taking position as vice 
president, manufacturing of Merrimac 
Paper Co. in Lawrence, Mass. He saw 
Ross Karlson in Wilbraham where Ross, 
his wife and their young daughter bought 
an old house with extensive acreage a 
year ago. Since then he has been re¬ 
building it.... 

John G. King, Professor of Physics at 
M.l.T., has been selected as one of the 
recipients of the Danforth Foundation's 
annual E. Harris Harbison Awards for 
Gifted Teaching. The awards were pre¬ 
sented at Washington University in St. 
Louis, Mo. The award includes a 
$10,000 grant to be used by the recipient 
to further his academic career and in¬ 
terests. Professor King is a leading pro¬ 
ponent of educational innovation and re¬ 
form. He has Introduced several new 
methods of teaching in his own under¬ 
graduate classes, including the concepts 
of “concentrated study” and "corridor 
labs," and has authored and co¬ 
authored many articles on these and 
other new teaching techniques.— John T. 
McKenna, Jr., 2 Francis Kelly Rd„ Bed¬ 
ford, Mass. 01730 
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Taj F. Hanna writes that after 15 years in 
the Blue Ridge Mountains of North 
Carolina he has moved to Newark, Del., 
RD #3 Quartz Mill Rd. He is now engi¬ 
neering supervisor, Equipment Products 
Division, duPont Co. Taj mentions “an 
unexpected dividend,” a son, Jonathan 
Cary, born May 23, 1971. . . . Don 
Tarinelli, Vice President of the Palmer 
Tarinelli Construction Company of 
Bridgeport, Conn., has been named a di¬ 
rector of Mays and Hildebrandt of 
Gainesville, Ga., a newly formed com¬ 
pany in the manufactured home building 
business. The company has begun work 
on a new 100,000-square-foot plant and 
expects to be in full production in March. 
Don is a past president of the Bridgeport 
Association of General Contractors. . . . 
Fred Stengel has sent in a clipping an¬ 
nouncing his appointment as vice presi¬ 
dent of Gulf United Nuclear Fuels Corp., 
with responsibility for the company's 
manufacturing activities in New Haven, 
St. Louis and San Diego. Gulf United is 
a newly formed corporation jointly owned 
by Gulf Oil Corp. and United Nuclear 
Corp. Among its major customers will be 
Commonwealth Edison, American Elec¬ 
tric Power, Connecticut Yankee, Detroit 
Edison, Yankee Atomic and Duke Power. 
Fred, his wife Barbara and four children 
reside in Madison, Conn. 

Charles H. Beckmann was recently pro¬ 
moted to colonel, U.S.A.F., and elected to 
fellowship in the American College of 
Physicians and the American College of 
Preventive Medicine. . . . Ron Yoshida is 
now employed as contract technical 
manager in Spacecraft Controls at Cal 
Tech's Jet Propulsion Laboratory in Pasa¬ 
dena. For 18Va years Ron worked at the 
Marquardt Company. . . . Peter vonHippel 
writes that he and his wife Jo (Josephine 
Raskind, S.M.'52), enjoy the relatively un¬ 
crowded living in Oregon, plus the moun¬ 
tains and skiing. Peter is professor of 
chemistry and director of the Institute of 
Molecular Biology at the University of 
Oregon while Jo is in private practice of 
psychiatry. They live at 1900 Crest Dr. in 
Eugene, Oregon. . . . Sam W. Goodwin, 
head of the science department of East 
High School, Rochester, N.Y. says that he 
is now playing the cello (taking lessons) 
and looking for a viola player to make a 
string quartet. . . . William P. Chandler 
notes that his daughter, Lisa, is now a 
high school senior and interested in 
Wellesley. His son, Jim, is a high school 
freshman and is taking up tennis. At age 
14 Jim is as tall as his father, ten pounds 
lighter and wears shoes one size larger. 
Bill is manager of operations control in 
the marketing department of B.P. Oil 
Corp. His wife, Isabel, teaches English to 
foreign visitors. . . . Phillip P. Crimmins 
has been elected a Fellow of the Ameri¬ 
can Institute of Chemists. Phil is a regis¬ 
tered professional engineer and has been 
with the Aerojet Solid Propulsion Co. in 
Sacramento, Calif, since 1958 and is 
father of three children. 

Harold McAleer, Publicity Chairman of 
the Reunion Committee says to watch 
the mails for information on our exciting 
20th Reunion to be held at the Harbor- 


side Inn, Martha’s Vineyard, on June 2, 3 
and 4, 1972. Your committee is hard at 
work planning the details.— Arthur S. 
Turner, Secretary, 175 Lowell St., 
Carlisle, Mass. 01741 
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Winter is upon us, and for those of you 
that live in warmer climes, I want you to 
know that snow exists. If it weren’t for 
seme minor matrimonial matters, I'd be 
munching mangoes on Maui. 

Gary Brooks has been elected vice pres¬ 
ident of marketing for Scott Graphics, a 
subsidiary of Scott Paper Company. Gary 
is responsible for marketing all of the 
products of Scott Graphics, which has 
six plants in the Holyoke-South Hadley 
area engaged in the production of ma¬ 
terials for the graphic arts industries. . . . 
Joe Saliba is now a consultant on the 
corporate marketing staff of I.B.M. He 
says that field jobs were more fun, 
though. . . . Bill Deibei has moved from 
Marion, Ohio, to the Detroit area to be¬ 
come manager of marketing of brakes 
and trailer axles for the brake division of 
the Eaton Corp. He found that John 
Erickson is the leader of the local Tech 
alumni group. 

We learned that William P. O’Neil is 
now an engineer with the Industrial Prod¬ 
ucts Division of the World Bank. He does 
a lot of overseas traveling in connection 
with his work. ... A year ago Dale A. 
Madden joined the Food and Drug Ad¬ 
ministration as an operations research 
analyst after several years as a project 
engineer at Booz Allen Applied Research, 
Inc. . . . Peter Toohy, who is plant man¬ 
ager at Shell’s synthetic rubber and plas¬ 
tics plant near Marietta, Ohio, has re¬ 
cently been elected to membership on 
the board of trustees of Marietta College. 

Ronald W. Wolff has been appointed 
visiting associate professor in the Sloan 
School of Management for the 1971-72 
academic year. ... In October Sandy and 
David Kramer went to Japan for two 
weeks. He was a delegate to a con¬ 
ference on radiation effects in metals 
held in Kyoto. . . . William Friedman, Jr. 
writes that he has been busy not only 
building an addition to his house but 
also in a host of community activities. 
Among them is the chairmanship of the 
Des Moines International Indoor Tennis 
Championships, which he says will be 
on the Eastern Educational TV network 
on February 6. 

In Alurhni Association news, 1971 presi¬ 
dential citations were presented to the 
Washington, D.C. Alumni Fund Area 
Council, including Milon E. Essoglou; to 
the National Committee for the 1971 
Entrepreneurship Workshops, which in¬ 
cluded Austin R. Baer and Randall S. 
Robinson; and to Paul C. Valentine of 
the San Francisco Educational Council. 

. . . A note from our former secretary, 
Dell Venarde, mentions that life is much 
freer now that both children are in school. 
However, she has postponed getting a 
degree in education on the grounds that 
there doesn’t seem to be a shortage 
of teachers.— Allan C. Schell, Secretary, 
19 Wedgemere Ave., Winchester, Mass. 
01890 
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Among the recipients of the 1971 Presi¬ 
dential Citations from the M.l.T. Alumni 
Association were Jan Gerstenfeld, Don 
Roelike, Ed Roberts and Phil Richardson. 
. . . Henry Salzhauer dropped the follow¬ 
ing line: “I feel kind of guilty for not 
giving Fred any past news but except 
for my wonderful family—my wife, son 
and two daughters—I have not done any¬ 
thing that I determine to be newsworthy. 
I am in the electrical contracting business 
in N.Y.C. with Benjamin Electric—where 
I have been since graduation. Regards 
to all. I hope to see you at the reunion.” 
Here is a letter from Gerald Marwell: 
“As you can see from the attached, I 
have something I want announced in the 
Technology Review. Namely, that yours 
truly is co-author of a book that every 
true intellectual will certainly want to 
purchase. Not that I make any money 
out of it; all the author’s proceeds have 
been contributed to S.C.L.S. Neverthe¬ 
less. You might also be interested in 
knowing that I have been promoted to 
full professor. On top of all that I have 
just finished writing a piece for the 
National Commission on Marijuana and 
Other Drug Abuse, titled “Adolescent So¬ 
cialization and Marijuana Use.” What the 
Commission is going to do with that 
piece I’m not sure, but I expect to see 
it published someplace eventually. I have 
a faint suspicion that Marty Goldstein 
would not approve of my submitting this 
for publication—he was never a publicity 
hound—but he is now a post-doctoral 
fellow in mathematics at the University 
of Montreal, and was married at the end 
of this past summer." . . . John Best 
is manager of the Education and Training 
Department of Electronic Associates Inc., 
manufacturers of scientific computers and 
graphics systems. He is married with 
three children. . . . Peter Sinz who is 
living in San Juan writes that he is now 
working as assistant to the president of 
Caribbean Fire Protection, a firm design¬ 
ing, fabricating and installing all kinds 
of fire protection systems ... A second 
note re San Juan: Lester Gimpelson, 
who is with I.T.T.'s world headquarters 
in New York, has written an article pub¬ 
lished in Electrical Communication titled 
“Computer Assisted Development of a 
Fundamental Plan for San Juan.” 

And now a third note re San Juan: 
Betty and I and our children (now three 
with the adoption of a 17-year-old Finnish 
boy) will be leaving Finland at the end 
of January. I’ve been named president 
of Mobil Oil Caribe, Inc., headquartered 
in San Juan. My responsibility covers 
Mobil’s marketing operations in Puerto 
Rico, the other Caribbean islands and 
Central America. There is also a small 
refinery in Barbados, a gas company 
in San Juan, and perhaps something 
else—I just learned of the assignment 
last week and have not had a chance 
to look into the details. We’re looking 
forward to the Caribbean, it will be quite 
a change from Helsinki. We hope we 
can have more visits from classmates. 
All who come are hereby invited to our 
house for a drink. We do not know what 
our address or telephone number will 
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be as yet but we can always be reached 
through Mobil. So please look us up 
and bring some news.— Fred L. Morefield, 
Secretary, c/o Mobil Oil Caribe, Inc., P.O. 
Box X, Caparra Heights Station, San 
Juan, Puerto Rico. 
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Part Two of my report on the class 
questionnaire: The majority of the re¬ 
spondents (and presumably the class) 

said that they were in engineering, man¬ 
agement or R and D. Only about 15 per 
cent were doing basic science. About 25 
per cent are in teaching. While most 
people were satisfied or pleased with the 
way their career has gone only about 20 
per cent said they were “extremely 

happy" with the way things have gone. 
Five people out of 270 said they were 
“very disappointed with the way their ca¬ 
reer has gone.” Nearly everyone said that 
getting pleasure from their work was 

very important but 63 people said that 
they were not getting “the kind of plea¬ 
sure they want" from their current job. 
It was important to nearly everyone to 
have some time off from their work for 
recreation but almost 100 respondents 

said they were not having enough time 
for recreation. Seven per cent of the 
respondents said they were unemployed 
—about the national average—but it 
seems to me that a sampling bias may 
have crept into this statistic since we 
might expect fewer of the unemployed 
members of the class to respond. About 
half the class is now working in a field 
different from their M.l.T. undergraduate 
major. Some people have had as many 
as ten jobs since graduation, while others 
have stayed at one place for the ten 
years. 

Perhaps the most interesting responses 
came on questions dealing with career 
goals and motivations. More than half 
of the respondents don't care or expect 
to reach the top of their field. Only 21 
people said that they wanted to be 
famous in their field. The most important 
career goal was challenging work not 
recognition or monetary reward. Doesn't 
sound like the "tech tool" to me! 
Strangely enough while most people are 
progressing through their career at about 
the rate they expected, 54 people said 
that they have gone “further" than they 
had expected. The overwhelming ma¬ 
jority said that they wanted to be their 
own masters on the job while 32 said 
they wanted to be told exactly what to do. 
These same 32 said that “the type of 
work they are doing is not the kind they 
prefer.” 

About half the class has worked at one 
time in defense-related jobs, but only 
about 20 per cent are now in that cate¬ 
gory. Almost no one entered the military 
itself. Starting salaries were in the $6 to 
$10 thousand range while current salaries 
are in the $14 to $20 thousand area. 
The low current salaries belong to gradu¬ 
ate students while the highest was about 
$100 thousand (a management consul¬ 
tant). Eighty five per cent of the respon¬ 
dents were married and while 20 per cent 
of those had no children most families 
had one or two kids. One person reported 


six! The majority did not want any more 
children. Nearly half the class never 
smoked and another 25 per cent have 
given up smoking. One person said he 
smokes pot regularly but in general we 
are a pretty square group with only about 
25 per cent even experimenting with the 
stuff. Nonetheless, the overwhelming 
majority felt that penalties relating to 
pot should be either reduced or elimi¬ 
nated. Ten people did say that they felt 
the laws were not strong enough now. On 
the other hand nearly everyone felt that 
smoking marijuana was harmful although 
the majority said they thought it was 
no more harmful than drinking or smok¬ 
ing. Twenty people thought pot wasn’t 
harmful at all. 

Most respondents own their homes; 
values of the houses in the suburbs 
generally, range from $20 to $200 thou¬ 
sand (the management consultant, again). 
We seem to have a leftward-leaning class. 
The majority think of themselves as 
liberal or middle-of-the-road in both do¬ 
mestic and foreign affairs. Some changes 
seem to have taken place since gradua¬ 
tion, for about a third of the class said 
they had become more liberal in the 
last ten years. In Vietnam affairs most 
people said that either South Vietnam 
or all of Southeast Asia would be com¬ 
munist if the U.S. had stayed out. In 
addition the majority felt that an im¬ 
mediate pull-out would doom the current 
South Vietnamese government. Nonethe¬ 
less the majority said that the U.S. should 
pull out within a year or less. Interestingly 
enough the bare majority of the class 
supports Nixon’s foreign policy while a 
substantial majority does not support his 
domestic policy. Nearly everyone thinks 
the President will be renominated in '72 
and a sizable majority thinks Nixon will 
be re-elected. The majority said that 
they might not vote for Nixon—depend¬ 
ing on the opposition. 

Nearly everyone said they wanted more 
action on improving the environment (I 
guess that's like saying they are for 
apple pie and motherhood). And finally, 
a majority felt that the government should 
“establish incentives for smaller families.” 
These are the preliminary results from 
the questionnaire. We will try to get 
more exact results and those will prob¬ 
ably be mailed to the whole class. Thanks 
to everyone who answered. It’s been 
interesting compiling this data. Next 
month I’ll look at these results in light 
of the results of the old Sussman report 
data of our freshman year. 

I have quite a pile of old cards from 
members of the class that I must get to 
now. Joe Harrington is “still with Com¬ 
monwealth Edison (in Illinois) but I have 
been diverted, at least for the time-being 
from nuclear into electrical (power) en¬ 
gineering. I am currently the engineer 
for the northern third of the city of 
Chicago and am more concerned with 
the transformers, line and equipment to 
get the kilowatts to the customers than 
with the nuclear generating stations. We 
returned to Austria for a three-week 
vacation in June and July seeing old 
friends and reintroducing the two boys 
to their grandparents and visiting favorite 
spots from our years there." . . . Also 
out in the heartland is Warren Lederman 


who wrote "I have been workng in Mil¬ 
waukee for the past three years for 
Johnson Service Co. specializing in fluids. 
This company is involved in heating and 
air-conditioning for large buildings. After 
many years of bachelorhood, I was mar¬ 
ried on December 24, 1970 to the former 
Ann Zussman of Milwaukee. I’m keeping 
cool up here." . . . Fred Schmidt lives out 
in the heartland too (I think that every¬ 
where between Boston and 'Frisco is 
in the heartland) somewhere near Cleve¬ 
land. He writes that the Schmidts had a 
boy, Eric William, last October. This 
makes two boys and a girl and he says 
"one more girl will set this family.” By 
now, he will have presented a paper 
called "Red-Lite Development of Hori¬ 
zons Free Radical Photographic Film” in 
D.C. at a national meeting of the Society 
for Photographic Scientists and Engi¬ 
neers. I would congratulate Fred on the 
accomplishment if I could only under¬ 
stand the title! 

Paul Hogle is also in Cleveland working 
at Cleveland Metal Abrasives as the man¬ 
ager of production and quality control 
but involved also in most other phases 
of the operation. Recently, he went on 
a trip around the world hawking abra¬ 
sives. . . . Talk about the heartland, 
Steve Salomon came back from Siberia 
and went to Oklahoma. He is at the Uni¬ 
versity of Oklahoma as a research 
fellow in the science and public policy 
program which is doing a technological 
assessment of offshore oil operations. 
On the side, he is also a visiting assist¬ 
ant professor of physics. . . . Back in 
Ohio (Columbus) Al Brennecke writes 
that he moved back to the U.S. from 
Brussels last September. He goes on to 
say: "My new position will be in the 
industrial nucleonics treasury department 
(finance) as assistant treasurer-interna¬ 
tional. Looks like very exciting times 
ahead. It is also good to be back after 3 
% years in Europe. Life in the big PX is 
taking some adjustment." Finally we close 
our quicky tour of the heartland in frozen 
Michigan where Jonathan Buckley is as¬ 
sociate professor at the University of 
Michigan and is the chairman of the 
environmental service engineering pro¬ 
gram (very impressive, Jon!) He and 
wife, Trudy had a daughter nearly a 
year ago and they called her Nancy 
Oliver Buckley. He says Nancy was (get 
this) “the first daughter in my family in 
135 years. We are very fortunate and 
pleased to have both Nathaniel who is 
three and Nancy.” Next month I’ll devote 
the notes to people living on the coasts 
(all very cultured people).— Andrew 
Braun, Secretary, 464 Heath St., Chestnut 
Hill, Mass. 02167 

65 

The only letter this month is from Chico 
Gholz. Chico is now the treasurer of the 
M.l.T. Club of Baltimore. He reports that 
not many recent alumni are active In 
the club, but that the old-timers are 
pretty bright for all their being over 
thirty. Chico also reports the publication 
of a paper titled "Commissioners for the 
Court of Customs and Patent Appeals" 
in the Journal ol the Patent Office Soci- 
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ety last June. 

Doctorates 

This month’s stock of clippings includes 
news of a number of new Ph.D.’s in our 
class. Steve Loutrel received his doc¬ 
torate from M.l.T. in June 1971 and is 
now teaching in the Design Group of the 
Mechanical Engineering Department at 
Tech. . . . Tom Morrin received his 
Ph.D. in electrical engineering from the 
University of Washington last June. Tom 
is now with the I.B.M. Advanced Systems 
Development Division in Los Gatos, Calif. 
Tom and his wife Barbara were expecting 
a second child last November. . . . James 
Chang received his Ph.D. in chemistry 
in March 1971 from Berkeley and has 
stayed on there as a post-doctoral fellow 
in the Space Sciences Laboratory . . . 
Charles Albers received his Ph.D. in 
August 1971 from the University of South 
Carolina. He is now with the Naval 
Ordnance Laboratory in Silver Spring, 
Md. 

Moving on 

Adrienne, Debbie and John Beckmann 
moved at the end of August (1971) to a 
new home in a town on Long Island 
Sound. John is the controller of the 
Dushkin Publishing Group—a new firm 
for college texts. John says his office 
is right on the water. The view must 
be pretty wild this time of year. . . . 
Allen Pogeler took a job with the Ma¬ 
chinery Group Planning Staff of F.M.C. 
Corp. in Chicago after receiving his 
M.B.A. from Harvard last June. Allen's 
wife Jane is now working on her second 
novel. . . . George Hadley has started 
working for the University of Stuttgart 
Regional Computer Center. Thus he has 
moved his kayaking and skiing base of 
operations to southwestern Germany. 
George says he is slowly learning Ger¬ 
man but it is difficult since almost all 
the computer work is done in English. 

Promotions and Publications 
Alan Leslie received an award from the 
Harvard-Kennedy School of Government 
for his research on heroin addiction in 
New York City. The research addressed 
the costs and benefits of addiction re¬ 
duction programs and was published in 
Case Studies in Public Policies. Alan 
is special assistant to the health services 
administrator of New York City. His re¬ 
search has been a significant factor in 
H.S.A.’s development of addiction pro¬ 
grams. Alan holds an M.S. in industrial 
management from Carnegie Mellon and 
a Ph.D. in decision theory from Harvard. 

. . . Don Minnick was promoted last 
July to supervisor of cash management 
in the banking department of Ford Motor 
Company’s treasurer’s office. Don and his 
wife Carol report the birth of their first 
son, R. Donald Minnick, 3rd on January 
7, 1971. . . . Mike Hester beat the wage 
freeze in October by being promoted to 
group engineer of the commercial flight 
test computer applications group (pre¬ 
sumably in a southern California aero¬ 
space company—I don’t know which). 
Mike also reports the addition of a six- 
month-old baby to the family. . . .Dick 
Schmalensee has a new book, On the 
Economics of Advertising coming out this 


spring from North Holland. Dick is an 
assistant professor of economics at the 
University of California (San Diego) and 
has two more books accepted for pub¬ 
lication. 

Other Notes 

I participated last month in the Alumni 
Fund Telethon and ran into Steve Ivester. 
Steve is now at Polaroid in Cambridge 
as a mechanical engineer in product 
development. . . . Other news from the 
telethon: Arnold Abrams is now chief 
resident in pathology at the University 
Hospital in Cleveland. . . . Dick Gray 
is a lawyer in New York City. . . . Finally, 
the picture of M.l.T. President Jerome 
Wiesner in the October 4, 1971 Chemical 
and Engineering News was taken by 
Tom Maugh. 

The coffers from which the news is 
taken are growing thin this month. The 
usual pleas for letters is hereby issued— 
Steve Lipner, Secretary, 3703 Stearns 
Hill Rd., Waltham, Mass. 02154 
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As one slowly begins to identify with the 
out-of-school crowd, the contacts with 
campus life seem to dwindle and it is 
always good to renew them. Bo Paster¬ 
nack received his Ph.D. last June from 
Stanford and is now working at the 
Transportation Systems Center in Cam¬ 
bridge. . . . Donald DeAngelis has com¬ 
pleted his Ph.D. in physics at Yale. . . . 
Northwestern University granted a Ph.D. 
in political science to Michael Leavitt. 
Michael was a member of the first S.B. 
class in Course XVII. . . . Roland Pittman 
completed his work for a Ph.D. in high 
energy physics this fall and has accepted 
a post-doctoral position in physiology at 
the University of Virginia . . . Roy Schwit¬ 
ters also received a Ph.D. in high energy 
physics this past June. He now works at 
the Stanford Linear Accelerator Center 
and has a new son, Marc, born in Sep¬ 
tember. Dick Leonard received his master 
of city planning from University of Penn¬ 
sylvania last May and has been working 
with Rahenkamp Sachs Wells and Asso¬ 
ciates doing site planning and research 
on urban systems. 

In addition to these lucky few, I have 
heard from a number of classmates who 
are still hard at work. . . . Howard C. Hutt 
is in Sweden working on his Ph.D. in 
math. . . . Allen Post is working at MITRE 
while working on an M.B.A. at Boston 
University as a part-time student. . . . 
Michael Kraus and his wife, Jane, are 
living in Montreal while Michael works 
on his Ph.D. in meteorology at McGill Uni¬ 
versity. They had their first child, 
Pamela Cheryl, this past May. . . . Wen¬ 
dell Snyder is at the University of Min¬ 
nesota working on a Ph.D. and John 
Torode is at the University of Washington 
working on a Ph.D. in computer science. 

. . . Monty Graham has spent this past 
year and this fall at a "fledging graduate 
school of business administration" in 
Managua, Nicaragua. This next year he 
will return to Boston to finish his doc¬ 
torate at Harvard Business School. . . . 
Joe Sullivan writes that he has enrolled 
at Carnegie-Mellon hoping to receive an 


M.S. in May 1973. He is at the School of 
Industrial Administration. 

Our class has also been busy in many 
other ways. . . . Damian Kulash and his 
wife Marjorie had their first child, 
Patricia Mary, on October 11. . . . 
Charles K. Erdelyi announces that his 
fourth, a boy was born on August 20. . . . 
Lewis Gaines has “purchased a house in 
Framingham for our daughter Sheryl born 
in February." . . . Edward Steinberg mar¬ 
ried the former Sandra Burnstein on 
November 15 last year. . . . Bill Dietrich 
married the former Clare Strecth Chap¬ 
man and they now live “on the swinging 
East Side.” . . . Bill Cain and Dave Nicoli 
both sent announcements of marriages 
planned for this past November. 

On top of this, there have been many 
classmates who have had time for work. 
Allen Inversin writes that he has just 
finished a two-year tour with the Interna¬ 
tional Voluntary Services teaching math 
and physics a bit north of Vientiane, 
Laos. He is looking for the “proof” that 
all triangles are isosceles (based on an 
incorrect, though convincing construc¬ 
tion). Send all proofs to me and I’ll see 
that Allen receives them. . . . David Liroff 
was a full-time professor in the School of 
Radio-TV at Ohio University. He is now 
executive-producer and program director 
at WOUB-TV in Athens (Channel 20). . . . 
Dennis Jedlinsky left Seattle along with 
Bev, two kids, and their dog to move 
back to Massachusetts to accept a posi¬ 
tion as Industrial Liaison Officer at M.l.T. 
He now “sits high atop building 39.” That 
sure sounds like a difficult place to 
work! . . . Ralph Schmitt left McDonnell- 
Douglas to join North American Rock¬ 
well’s efforts to win the space shuttle, 
“a program that alternately lurches be¬ 
tween that great white hope and great 
white elephant.” He also has added a 
third (and last) child. 

And now, for those of you who have 
been following the continuing saga of 
John Freeman, we have just received the 
latest installment (albeit six months old). 
To bring you up to date, John went to 
Harvard Business School after gradua¬ 
tion from Tech and from there went to 
the Office of the Assistant Secretary of 
Defense in Washington, D.C. where he 
served as an operations research analyst. 
A recent press release from Washington 
reads: "John Knox Freeman has been 
named a management analyst by the 
Overseas Private Investment Corporation, 
a government corporation formed last 
January to stimulate the investment of 
U.S. capital and know-how in developing 
nations and areas.” . . . Until next month 
. . . keep those cards and letters rolling 
in!—Tom Jones, Secretary, 33 Commer¬ 
cial Wharf, Apt. 35, Boston, Mass. 02110 
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I talked with class president Gary Garmon 
by telephone last week; evidently, he 
has many volunteer workers in the M.l.T. 
area, and plans for our five-year reunion 
are coming along fine. Since a large 
number of classmates live in the Boston 
area, we are expecting a good turnout. 
You will be hearing more from us about 
the reunion. I am certain that most of 
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us have had unexpected and rewarding 
experiences in the last five years. I be¬ 
lieve that this notion of uncertainty makes 
life more exciting and livable. I, for one, 
don’t know where I'll be in a couple 
of years, and this suits me fine. Larry 
Constantine sent a long letter that de¬ 
scribes his experimental life style of 
recent years. Since I found the letter 
very interesting, I am quoting a good 
portion of it: . . But increasingly 

I am becoming enmeshed in the family 
relations area and deeply committed in 
a very personal way to bringing about 
social change in the marriage, family, 
and sex relations areas. Both Joan and 
I are in a two-year training program in 
family therapy at the Boston Family In¬ 
stitute. 

"Our life style is still one of trying to 
avoid artificial separation of work, play, 
family and friends. Except for the two 
days a week I spend teaching in N.Y.C., 
we split time as ‘housespouse’ and re¬ 
searchers right down the middle. ... I 
wouldn’t give up the routine, day-to-day 
interaction with the kids for anything; 
few fathers are so lucky. (Joy, 3: ‘Daddy, 
are you the mommy today? You are a 
nice person to be the mommy!') The 
research on group marriage is, of course, 
still a major focus in our lives. The last 
field research trip brought us close to 
the fifty-thousand-mile mark. . . . Jointly, 
we have had three articles accepted by 
professional journals, two published al¬ 
ready, and by next summer we'll have 
chapters in seven books. We have been 
getting 30-40 letters a week requesting 
information on new family forms. We 
now have a national referral list of coun¬ 
selors and therapists who can work with 
people in unconventional marriages. In 
an effort to shortcircuit the long journal 
delay, we have made the invisible college 
visible and now put out a newsletter/ex¬ 
change medium for research projects on 
emerging family forms. And we have been 
speaking two or three times a month 
before professional and other interested 
groups on changing marriage and family 
patterns. ... I wish I could convey some 
of our sense of vitality in being part 
of what we feel are some very meaningful 
changes in the whole social fabric. I have 
been surprised by the direction I am 
going. In my craziest dreams I would 
never have guessed that my very first 
scientific publication would be in the 
Journal of Sex Research." I should note 
that a book from Larry’s passing com¬ 
puter scientist days, Fundamentals ol 
Program Design, will be published soon. 

The better half of the Susie and Bob 
Ramers team recently sent some news. 
Bob and Susie (formerly Susie Cable) 
were married in November of 1969. They 
lived in New York for three years and 
moved to San Francisco last year. Bob 
works in financial planning and analysis 
for I.T.E.L.; he has managed to complete 
his M.B.A. (New York University) in his 
spare time, and he is now working on 
a law degree from University of Santa 
Clara. Susie will soon retire to the more 
conventional mother role, as their first 
baby is due in March. . . . Fred Orthlieb, 
having spent two and a half years in 
Washington, D.C., in research in oil pollu¬ 
tion control, has been released from the 


U.S. Coast Guard. He is now a Ph.D. stu¬ 
dent in design engineering at Carnegie- 
Mellon. ... In June Louis Schwartzkopf 
married Janet Holstein in Berkeley. They 
are living in Berkeley where Louis is 
working on a Ph.D. in physics. . . . Jim 
Sutton will hopefully receive a Ph.D. in 
business from Stanford this year. He 
worked last summer for the President’s 
Commission on School Finance; Cliff Law¬ 
rence and Bill loup also were working 
there as permanent staff members. 

After two years in the army that included 
seven months in Vietnam, John Ritsko is 
back at Princeton continuing his work 
for a Ph.D. in physics. . . . Thomas Maier 
has received his Ph.D. in inorganic chem¬ 
istry from University of Illinois and is 
working in a research lab of Eastman 
Kodak in Rochester, N.Y. He is married 
and has a boy and a girl. . . . Larry 
Galpin spent two weeks in Switzerland 
on a skiing vacation. ... In July, 
Carl Kalinowski married Annette Golu- 
biewski of Bridgewater, N.J. After a brief 
honeymoon on nostalgic Cape Cod, they 
returned to Santa Monica where Carl 
is still working on a voice recognition 
project. . . . Russel Perkins announces 
the birth of Margaret Ansley, 9 pounds, 
3 ounces. . . . Mike Crane received his 
Ph.D. in operations research from Stan¬ 
ford. He is now working for Control 
Analysis Corporation, a small consulting 
firm created by some Stanford faculty 
members. . . . Larry Burgess married 
Elizabeth Schoen (Wellesley, 1970) June 
12, 1971. 

Jeff Dodson is a member of the Class 
of 1975 of the Harvard School of Dental 
Medicine. . . . George Beardsley has 
received a Ph.D. in chemistry from 
Princeton. . . . Jim Fletcher has been 
awarded First-Year Honors at the Harvard 
Business School. He will graduate this 
June. After graduation from M.l.T. Jim 
worked for two years as a systems en¬ 
gineer in the Missiles and Space Division 
of General Electric and for one year as 
a member of the technical staff of Gen¬ 
eral Research Corporation. . . . Paul 
Scheffler has moved back East after re¬ 
ceiving a Ph.D. in physics at Caltech. 
He has accepted an offer from Bell Labs 
in Holmdel, N.J. . . . Jim Kirtley received 
his Ph.D. in August and is now an 
assistant professor in electrical engineer¬ 
ing at M.l.T. . . . George Sacerdote 
finished a Ph.D. in mathematical logic 
from Illinois and is now at Oxford on 
a post-doctoral fellowship. ... As a 
last note, John Toivonen sends a big 
hello to all hackers in general and to 
the Burton Third Bombers in particular.— 
Jim Swanson, 508 Thompson Ave., Moun¬ 
tain View, Calif. 94040 
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For the last time, greetings from scenic 
Cambridge. The movers are scheduled to 
come in about two weeks. Unfortunately 
we are still not sure where we will be 
living. Hopefully that will be resolved 
shortly. We’ll start off the column with 
a Class Hero citation to Dan Harris who 
recently wrote us a very long letter. As 
you will see, Dan also deserves the “You 
Can't Keep a Good Man Down” Medal. 


Class Hero 

After graduation Dan followed the sun 
west and became a grad student in 
chemistry at Caltech. In October 1970 he 
married the former Sally Mais, a recent 
graduate in psychology from Pomona 
College. He and another grad student de¬ 
veloped a freshman chemistry course 
which was so popular that a third of the 
class took it. Things were going so well 
that he was planning to finish this sum¬ 
mer. Dan also took up flying and earned 
a commercial license, instrument rating, 
and flight instructor certificate. In the last 
year he was very active as a flight in¬ 
structor. Then misfortune arrived, as Dan 
writes, "Though I have been as con¬ 
scientious and safety minded as pos¬ 
sible, one of my students and I met 
disaster in November. A form of judge¬ 
ment error allowed us to crash a Cessna 
150 into a hillside near Riverside." Both 
survived and are expected to recover 
completely. Dan has a badly broken back 
that will take about a year to heal. Hope¬ 
fully he will be out of the hospital by the 
time this is printed. He plans to be “the 
first person to lecture a Caltech course 
in a body cast.” Best wishes for a swift 
recovery, Dan. 

Ken Theriault is still in the navy, but re¬ 
ports that he will be out in September 
and plans to return to the 'tute. "It will 
be good to get away from uniforms". . . . 
John Niles has completed a course in 
aviation maintenance management at 
Naval Air Station Memphis and is now 
assigned to Patrol Squadron 26 in Bruns¬ 
wick, Maine. . . . From Hawaii, Steve 
Reimers writes that he is still Project 
Officer for the Navy Experimental Diving 
Unit. He is serving as the equipment 
readiness manager for the Navy/Makai 
Range Dive—a ten-day saturation dive to 
520 feet off Makapuu Point, Oahu, that 
was scheduled for December 1971. . . . 
Paul Forbes has returned from an eight- 
month deployment in the Western 
Pacific, and is now assistant operations 
officer for Naval Mobile Construction Bat¬ 
talion Ten. He spent five months In 
Hawaii and three months in Okinawa, and 
expects to go to Rota, Spain soon for 
eight months . . . John McFarren is at 
Udorn Royal Thai A.F.B. as a navigator/ 
systems operator in t he RF-4C. . . . 
Finally, John Duncanson has completed 
a year in Vietnam, and is finishing his 
tour in Germany. ... On a happier note 
we now have 

But, alas, there are only two weddings to 
report. First, Les Kramer was married on 
December 26, 1970 to the former Judy 
Goodman. He "finally” finished his Ph.D. 
in Course VI, and is now working at 
Lincoln Lab. . . . Joel Tepper will be 
married to Laurie Cohen from Kansas 
City in March. Joel is now a fourth year 
medical student at Washington U. Medi¬ 
cal School in St. Louis. 

Stan Humphries has been working at 
Lawrence Radiation Laboratory as a 
physicist while completing a Ph.D. in 
nuclear engineering at Berkeley. In De¬ 
cember, he and his wife Sandy left for 
Los Alamos where he is doing post¬ 
graduate work in laser diagnostics of 
plasmas for the Sherwood Group. . . . 
Bill Ohm is in the second year of Har¬ 
vard B School working on an M.B.A. 
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Since he has been bypassed by the draft, 
he plans to go into consulting work or to 
work for a small business upon gradua¬ 
tion. . . . Jim Lewis writes, "Soon to be 
come 'Dr.' Lewis, going to say goodbye 
to bacteria and go to Cambridge, England 
to find out what worms think about (and 
if they do).” . . . Charles Thorn escaped 
the draft by three numbers last year, 
breathed a sigh of relief, and finished 
his work for a Ph.D. in physics at Berke¬ 
ley. His wife Martha, formerly M.l.T. 70, 
had already completed a B.S. in genetics 
in March 1970. So off they went to 
Geneva where he has a one-year N.S.F. 
postdoc at C.E.R.N. . . . Robert Terry is 
now studying physics at Johns Hopkins, 
"knocking out a lot of problem sets and 
growing a beard.” . . . Phil Weidner is 
now in the third year of Harvard Law 
School. He spent last summer in an in¬ 
ternship program at the Legal Adviser’s 
Office at the State Department. Phil re¬ 
ports the birth of a daughter, Anna 
Cristina, who is now 10 months old. . . . 
Finally, Jack Cleary writes, "Have re¬ 
turned to the academic life. Just begin¬ 
ning the first year at Harvard Law. The 
experience so far has been quite dif¬ 
ferent and stimulating. It’s great to be 
back in Boston, but not so great to be 
living on a student budget after working 
for a year.” 

After finishing Harvard Law School, 
Steve Swibel moved back to Chicago and 
passed the Illinois Bar Exam. He is now 
working for the firm of Sonnenschein, 
Levinson, Carlin, Nath, and Rosenthal. 

. . . Pam and Scott Marks have bought a 
home in Carlisle, Mass., with four acres 
and report that they are “enjoying the 
country living.” Scott has left Arthur D. 
Little and is now with Index Systems, 
Inc. in Kendall Square. . . . Virginia Fano 
is living in Cambridge while she teaches 
at Newton High School. . . . George Farra 
received an M.B.A. from Stanford and is 
now an investment and facilities planning 
analyst for Imperial Oil Ltd. in Toronto. 

. . . Reynold Martin works for Brown and 
Williamson Tobacco Corp. as a chemical 
engineer doing process engineering work. 
He lives with his wife Rita and their 
daughter Jennifer in Louisville, Ky. . . . 
From Pittsburgh, Richard Fox writes that 
he is continuing as a systems engineer 
for the Westinghouse Computer and In¬ 
strumentation Division. Last year his job 
took him to South Africa, France, and 
Belgium to assist in sales presentations 
and to start up new installations. His 
specialty is the application of computers 
to steel mills. . . . Another world traveler 
is Bob Phair. He and his wife Judy spent 
last May in Europe. First they stayed 
with friends in Brussels, then they 
"bounced through France and Italy in an 
ancient VW.” They have now moved to 
the D.C. area where Bob is a biomedical 
engineer in the math research branch of 
the National Institute of Arthritis and 
Metabolic Diseases and Judy is the editor 
of Where magazine. . . . That's all folks, 
see you again next month— Gail and 
Mike Marcus, Secretaries, c!o Tech¬ 
nology Review, E19-430, M.I.T., Cam¬ 
bridge, Mass. 02139 
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Greetings from Cambridge! As I write 
this installment of our class notes, it is 
a beautiful, sunny day with temperatures 
near 60 degrees. It would seem that 
spring has arrived early this year since 
today is the middle of December. Oh 
well, in just a couple of days I will 
be back in Wisconsin where winter is 
really winter. 

Among notes from classmates, I have 
received the following. Jim Truitt got 
married this summer to Charmaine Ac- 
cursio, who graduated from the University 
of Florida in 1969 and teaches in Miami. 
Jim and his wife are living in Coral 
Gables, Fla., where Jim is in his third 
year at the University of Miami School 
of Medicine. . . . Benjamin Whang was in 
Korea for the months of November and 
December as a technical advisor to the 
Republic of Korea. He is assisting the 
Korean navy in the construction of terro- 
cement boats. . . . Allen W. Wiegner 
is completing his second year with the 
U.S. Public Health Service Commissioned 
Corps at the National Institute of Mental 
Health in Bethesda, Md. . . . After spend¬ 
ing the summer with his wife’s folks 
in Denver, Theodore R. Lundquist is at¬ 
tending the University of Maryland Grad¬ 
uate School, “hoping to pass the physics 
qualifying exam in February or Septem¬ 
ber of 1972. Questions about the prac¬ 
tical wisdom of being in physics haunt 
me.” . . . Christopher Brooks is working 
as a product engineer at the Nash Engi¬ 
neering Company where, among other 
things, he is responsible for a compres¬ 
sor package which is part of the system 
that will keep nuclear power plants’ radi¬ 
ation levels near zero. Chris has bought a 
house in Ridgefield, Conn., and Is going 
to school at night in pursuit of his M.B.A. 

. . . After working this past summer for 
Hughes Research Laboratories in Malibu, 
Calif., as a consulting astronautical en¬ 
gineer, Eugene F. Mallove decided to 
broaden his background to encompass 
the biological sciences. Accordingly, he 
is now working toward his doctorate in 
environmental health sciences—air pollu¬ 
tion control at the Harvard School of 
Public Health. 

Michael J. Epstein received his M.S. in 
chemistry in September from Ohio State 
University. Mike is now broadening his 
background by working towards an M.S. 
in computer and information science. . . . 
Bruce R. Donath reports his family keeps 
growing. His wife, Peggy, delivered Jeff¬ 
rey B. Donath on October 25, 1971. . . . 
Having married the former Cynthia Kee¬ 
nan after graduation, Robert Harrington 
spent nine months in the U.S. Army. 
Gladly returning to school, Robert is 
now in his second year at Stanford 
Business School working towards his 
M.B.A. . . . Princeton University an¬ 
nounced the awarding of a master of 
arts degree in physics to Marc Davis 
on November 19, 1971. . . . Dennis V. 
Swanson was a recipient of the M.l.T. 
Alumni Association 1971 Presidential Ci¬ 
tation for his work with the San Francisco 
educational council.— Richard J. Moen, 
Secretary-Treasurer, 412 Hastings Hall, 
Cambridge, Mass. 02138. 
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Steve Oreck writes that he is an en¬ 
sign, U.S.N.R., on active duty as an in¬ 
telligence officer with an anti-submarine 
warfare squadron at N.A.S. Brunswick, 
Maine. He will be going overseas to 
Bermuda for four months this winter. 
. . .Michael Rubinson, who was inducted 
at about the time he became an alumnus, 
should, if he gets “an early out," return 
to M.l.T. in February 72. He spent his 
army career in a chemistry lab stateside 
(Edgewood Arsenal, Md.). . . . Carl 
Wickstrom, writes that he’s been 
"drafted, but not down and rejoicing to 
be near Boston and my girl.” . . . Daniel 
R. Cherry has been commissioned as an 
ensign, U.S. Coast Guard Reserve, and 
has been stationed at the Captain of Port 
Office, Cleveland. He and Dianne Brown 
were married on January 24, 1971. . . . 
Robert Hisiger received a master’s from 
M.l.T. in Course XVI in June, 1971, and 
is currently a project engineer at Clairol, 
Inc., in Stamford, Conn. In August 1971 
he married Ronda Wechsler of Bergen- 
field, N.J. . . . Dave McComb is self- 
employed as a general agent (an inde¬ 
pendent contractor) for American Data 
Registry. He writes that it is “rewarding 
work” and that he can offer positions to 
those interested in a career in sales. 
Dave is located in Boston and will be 
happy to hear from anyone. . . . Elaine 
Leemon and Daniel Gruber, '68, were 
married in July of 1970. Elaine states 
that the computer job market is quite 
tight for the inexperienced. . . . Bob 
Dennis is working in the Office of Man¬ 
agement Planning in the Municipal Ser¬ 
vice Administration of New York City. 

. . . Stephanie Schwartz writes that she 
is working for a software firm doing work 
for Bell Labs, riding horses in her spare 
time, and has found a few moments to 
marry Robert Moore. . . . William Copeley 
has found work teaching math and sci¬ 
ence in a junior high school in Towville. 
Paula J. Haughey became Mrs. J. R. 
Fines '69, and her husband is presently 
pursuing a doctorate in physics at Prince¬ 
ton. . . . Graduate studies find Paul C. 
Zimmermann in astronomy at Berkeley 
and Joel A. Mosher in planetary science 
at Cal Tech. .. . Jeffrey S. Sagarin is tak¬ 
ing graduate mathematics courses at 
Ohio State, while being a low-paid teach¬ 
ing assistant. . . . John S. Carroll has re¬ 
ceived a National Science Foundation 
Fellowship to study for a doctorate in 
social psychology. Helping him to study 
will be his wife, the former Helaine 
Dankner (Simmons 70). . . . Obviously 
enjoying the California sun more than the 
grey skies of Boston, David Erickson is 
now enrolled in chemistry at the Univer¬ 
sity of California at Berkeley. . . . Made¬ 
leine McClure has decided to continue 
her education in electrical engineering 
at Stanford after having worked for 
Hughes Aircraft for a year. 

Pax.—Laura Matin, Secretary, 406 Bea¬ 
con St. #1, Boston, Mass. 02115; and 
Robert Vegeler, Class Executive Com¬ 
mittee, 511 Beacon St. A-9, Boston, Mass. 
02115 
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When you 
invest in 

The Boston Five, 

you just 

can't lose. 



If you’ve never thought of a Boston Five savings account 
as an investment, it’s time you did. Because it’s one 
investment you can make these days that guarantees you 
one hundred cents back on every dollar you put in. The 
money you invest in the Five is fully insured by Federal 
Deposit Insurance Corporation and Deposit Insurance 
Fund of Massachusetts. 

So no matter what happens to the market, you just 
can’t lose. 


In fact, you stand to gain substantially when you invest 
in the Five. We’ve been paying continuous dividends since 
before your grandfather was born. Right now, we’re paying 
the highest interest rates allowed by law ... up to 6% 
compounded daily, on Term Certificates. 

You don’t have to be a bank president to 
know that an investment that offers you great 
rates of return, plus absolute safety of principal, 
is the best investment you can make. 

So think of the Five as more than 



Robert J. Spiller, President BOSTON FIVE CENTS SAVINGS BANK, 30 SCHOOL ST. BOSTON, MASS.02108 . 742-6000 
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The Refreshed, Interactive Graphics 
Display Computer PDS-1D ($10,000) 


■ Refreshed CRT Monitor and Keyboard 

■ 16-Bit, 4096 Word General Purpose Mini-Computer 

■ Stored Program Display Processor 

■ Serial-Asynchronous Communications Interface 

■ Text and Graphics Editing Program 

■ Fortran Data Plotting Package for Host Computer 

and-its memory is expandable to 32K □ it functions Stand-Alone or 
on-line with minimum burden on the host CPU □ optional peripherals 
include: Disk, Magnetic Tape, Cassette, Paper Tape □ it can be sup¬ 
plied with Light Pen, Mouse, Tablet or Joystick. A lot for a little. And, 
without obligation, IMLAC will perform an Applications Analysis to 
test the effectiveness of PDS-1D in your application. Call 
(617) 891-1600 or write IMLAC Corporation, 296 Newton Street, 
Waltham, Massachusetts 02154. 
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